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INTRODUCTION 

Background 

Patents,  as  incentives  for  innovation  are  well  established  in  the  U.S.  free 
enterprise  system.  Often  overlooked,  however,  is  a  second  great  benefit 
of  the  patent  system:  the  enormous,  continually  expanding  patent  file. 
This  file  includes  more  than  4  million  distinct  U.S.  patents.  These  patents 
are  classified  and  cross-referenced  among  the  approximately  100,000 
categories  of  technology  that  make  up  the  U.S.  Patent  Classification 
System.  Along  with  similarly  categorized  foreign  patents  and  other 
technical  publications  they  make  up  a  collection  totaling  more  than  23 
million  documents  —  a  collection  which  grows  by  over  half  a  million 
documents  annually. 

Patent  law  requirements  for  a  full  disclosure  of  invention  (which  is  then 
published  as  part  of  a  patent  grant)  have  resulted  in  an  unique  assemblage 
of  technological  information.  Not  only  does  the  patent  file  embody  the 
most  comprehensive  collection  of  technical  information  of  its  kind  in  the 
world,  the  information  is  inherently  presented  in  a  manner  such  that 
nearly  every  significant  development  in  almost  all  technical  fields  flows  in 
a  natural  time-series  sequence  —  virtually  welcoming  monitoring  and 
analysis. 

In  its  own  unique  way,  this  file  represents  a  national  resource.  The 
Patent  and  Trademark  Office  (PTO)  recognizes  it  heavy  responsibilities  not 
only  to  preserve,  maintain,  and  improve  the  file,  but,  as  well,  to 
maximize  its  use  for  the  greatest  public  benefit.  It  was  as  part  of  its 
effort  to  discharge  this  latter  responsibility  that  the  Patent  and  Trademark 
Office  established,  in  1971,  its  technology  assessment  and  forecast 
program. 

In  its  most  general  terms,  the  mission  of  the  program  is  to  stimulate  and 
enhance  the  use  and  usability  of  the  patent  file,  and  to  assemble,  analyze 
and  make  available  meaningful  data  about  the  file.  In  carrying  out  this 
mission,  the  Office  of  Technology  Assessment  and  Forecast  (OTAF),  which 
administers  the  program,  has  assembled  and  built  a  master  data  base 
covering  all  U.S.  patents.  This  data  base  has  been  used  to  support:  (1) 
the  preparation  of  a  series  or  nine  OTAF  general  distribution  publications 
(see  Appendix  B);  and  (2)  OTAF's  special  report  services  (see  Appendix 
C). 

Patent  Profile 

In  an  effort  to  continually  provide  data  in  a  form  which  is  useful  and 
convenient  to  the  interested  reader,  OTAF  is  now  presenting  a  new 
publication  series  —  PATENT  PROFILES.  Each  of  these  publications  will 
deal  with  a  specific  technological  area  and  will  survey  the  patent  activity 
of  that  area  for  a  given  period  of  time. 


PATENT  PROFILES  provide  many  different  kinds  of  information  about  a 
particular  area  of  the  patent  file  and  assembles  this  information  in  a 
format  which  enables  the  user  to  extract  the  information  needed  or  to 
collect  necessary  data  to  lead  to  the  desired  information. 

Thus,  interested  users,  both  technically  and  non-technically  oriented,  from 
the  public  and  private  sectors,  will  be  able  to  gain  insight  into  what  is 
being  done  in  a  technology,  who  is  doing  it,  where  it  is  being  done  and  in 
what  direction  the  technology  is  headed. 

The  objective  of  these  publications  is  to  use  the  U.S.  patent  file  as  a 
prime  reference  source  in  significantly  adding  to  the  universe  of  knowledge 
from  which  future  inventors  and  innovators  draw,  and  upon  which 
corporate  and  public  policy  planners  rely. 
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Escalating  prices  and  widespread  concern  for  the  availability  of  foreign  oil 
have  brought  this  nation's  interest  in  alternative  energy  sources  to  an  all 
time  high.  The  President's  recent  proposal  for  the  development  of  domestic 
resources  in  sufficient  amounts  to  replace  2.5  million  barrels  per  day  of 
imported  petroleum  by  1990  has  naturally  resulted  in  the  focusing  of  a 
great  deal  of  attention  upon  the  previously  untapped  potential  of  synthetic 
fuels  ("synfuels").  Such  alternatives  are  especially  attractive  because  the 
U.S.  is  rich  in  carbonaceous  deposits  from  which  synfuels  are  prepared, 
having  about  29%  of  the  world's  total  proved  and  currently  recoverable 
coal,  shale  and  tar  sands.* 

Technically  speaking,  synfuels  is  a  term  which  has  no  precise  definition. 
It  refers  for  the  most  part,  to  fuels  obtained  from  other  than  the  usual 
sources,  e.g.,  oil  or  methane  produced  from  coal  as  opposed  to  well 
production  of  these  fuels.  This  report  examines  levels  and  trends  in 
patenting  in  those  synfuel  technologies  dealing  with  the  production  of  liquid 
hydrocarbons,  gaseous  hydrocarbons  and  synthesis  gas  (carbon  monoxide  and 
hydrogen)  from  any  solid  carbonaceous  material  except  inorganic 
carbonates.  Coal  and  oil  shale  are  usually  the  carbonaceous  materials 
employed,  but  other  materials,  such  as  bituminous  sands,  wood,  and 
organic  wastes,   can  also  be  used. 

There  are  many  different  processes  for  preparing  synfuels  from 
carbonaceous  materials.  Broadly,  these  are  characterized  as  In-Situ  and 
In- Vitro  processes,  the  major  divisions  used  in  this  report.  Passing  treated 
coal  through  a  pressurized  fixed-bed  gasifier  (Lurgi  process)  is  an  example 
of  the  latter;  in-ground  retorting  of  shale,  an  example  of  the  former. 
Each  broad  area  is  subdivided  into  a  number  of  smaller  component  areas. 
Patenting  for  the  period  1969-1978  is  profiled  in  each  component  area. 


♦Chemical  and  Engineering  News,   August  27,  1979,   page  24. 


EXPLANATION  OF   DATA  AND  FORMAT 

This  report  presents  profiles  of  patenting*  in  ten  major  areas  of  synthetic 
fuel  technology.     Each  of  the  profiles  is  divided  into  three  parts: 

PART  1 

Part  1,  the  first  page  of  each  profile,  identifies  the  area  which  is 
examined,  lists  the  pertinent  U.S.  Patent  Classification (s)  involved,  and 
graphically  illustrates  patent  activity  (across  a  designated  10-year  span) 
in  two  ways:  (1)  by  the  patent  grant  date;  (2)  by  the  granted  patents' 
application  filing  date.  The  latter  method  presents  what  is  often  consid- 
ered a  more  useful  measurement  tool  since  application  filing  dates  are 
closer  in  time  to  the  actual  development  of  the  technology  disclosed  in  the 
patent  and  are  independent  of  PTO  production  variance.**  Levels  of 
involvement  by  foreign  residents,  corporations,  and  government  agencies  in 
recent  U.S.  patent  activity,  as  well  as  a  measure  of  relative  growth  in  the 
particular  technological  area  are  presented  in  the  "Activity  Indices" 
(defined  below). 


<EXAMPLE) 


This  profile  includes  in-the-earth  oon- 
of  solid  carbonaceous  material  to 
liquid  or  gaseous  hydrocarbons  ultihzing 
earth  bores,  including  thermal  exploitation 
or  treatment  by:  passing  an  electric  cur- 
rent or  electromagnetic  wave  through  the 
earth;  sonic  or  ultrasonic  vibration; 
nuclear  energy;  non-nuclear  explosives  or; 
using  microorganisms. 


PATENT  ACTIVITY 


Class  166,   Subclasses  246-249,    299 


ACTIVITY  INDICES   (1976-1978) 

GROWTH  31.1% 

FOREIGN   SHARE  13.7% 

CORPORATE  OWNED  SS.8% 

GOVERNMENT  OWNED  4.1% 

U.S.   OWNED  OF   FOREIGN  20.0% 


8T  PATENT  GRANT  DATE 
1969-1978 


BT  APPLICATION  FILING  DATE 
1967-1976 


U.S.   0*101" 

Itdxcicn  omein 


TECHNOLOGY  SCOPE 


U.S.  PATENT  CLASSIFICATION 


ACTIVITY  INDICES  -  DEFINED 

%  GROWTH:  The  number  of  patents  granted  in  the  period 
1976-78  divided  by  the  total  number  of  patents  granted  in 
the  period  1969-78,  multiplied  by  100.  (Average  for  all 
technologies  =  28.4%) 

%    FOREIGN    SHARE:       The    number  of    patents    granted    to 

residents    of    foreign    countries    in    the  years    1976-78,    divided 

by  total  number  of  patents  granted  in  these  years,    multiplied 

by  100.     (Average  for  all  technologies  =  37.0%) 

%  CORPORATE  OWNED:  The  number  of  1976-78  patents 
assigned  at  time  of  grant  to  U.S.  or  foreign  non-government 
entities  —  mainly  corporations  —  divided  by  the  total  num- 
ber of  patents  granted  in  this  three  year  period,  multiplied 
by  100.      (Average  for  all  technologies  =  76.4%) 

%  GOVERNMENT  OWNED:  The  number  of  1976-78  patents 
assigned  at  time  of  grant  to  the  U.S.  Government  or  a 
foreign  government,  divided  by  total  number  of  patents 
granted  in  this  three  year  period,  multiplied  by  100. 
(Average   for  all  technologies  =  2.6%) 

%  U.S.  OWNED  OF  FOREIGN:  The  number  of  1976-78 
patents  with  a  foreign  resident  inventor  assigned  at  the  time 
of  grant  to  a  U.S.  organization,  divided  by  the  number  of 
patents  with  a  foreign  resident  inventor  in  these  years, 
multiplied  by  100.     (Average  for  all  technologies  =  8.5%) 


The   information   on   this  page  can  be  interpreted  as  indicative  of  trends  in 
the  direction  and  rate  of  growth  of  the  subject  technology. 


*  U.S.  Patents  only 

**See  further  explanation  in  Appendix  A. 


PART  2A 
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Part  2A  of  each  profile  |    i         (EXAMPLE > 
shows  in  tabular  form 
the  data  relied  upon  in 
constructing  the  graph- 
ical illustrations  in 
Part  1.     The  first 
table  shows  the  yearly 
distribution  of  patents 
by  the  date  of  the  pat- 
ent grant,   while  the 
second  table  redistri- 
butes this  data  based 
on  the  application 
filing  date  of  the 
patents.     The  useful- 
ness of  this  latter 
data  distribution  is 
mentioned  in  the  ex- 
planation of  Part  1,   and  further  detailed  in  Appendix  A. 


IN  SITU  -  WELLS  -  RECOVERY  OF  SOLIDS  WITH  LIQUID  OR  GASEOUS  HYD 
PATENT  ACTIVITY  (PATENTS  GRANTED  1/67-12/78)  BY  DATE  OF  PATE^ 


TOTAL 
U.S.  ORIGIN 
FOREIGN  ORIGIN 

CANADA 

NETHERLANDS 

GERMANY 

UNITED  KINGDOM 

TURKEY 

BELGIUM 

U.S.  ORIGIN 

U.S.  CORP.  OWNED 
U.S.  GOVT.  OWNED 
U.S.  INDIV.  OWNED 
FOREIGN  OWNED 

FOREIGN  ORIGIN 
U.S.  OWNED 
FOREIGN  OWNED 


NUMBER  OF  PATENTED  APPLIC 
1970    1971     1972    197: 


PART  2B 


Part  2B  of  each  profile  provides 
a  list  of  assignees*  ranked  by 
the  number  of  patents,   in  the 
technology,   to  which  they  held 
title  at  the  time  of  the  patent 
grant.     In  some  instances,   the 
listing  is  limited  by  designa- 
tion of  a  "cut-off"  (e.g.,   "2 
or  more  patents").     The  time 
period  covered  is  1969-1978. 
This  list  identifies  those 
assignees,    mostly  corporations, 
which  received  the  most  patents 
in  the  technology  encompassed 
by  the  profile  during  the  subject 
time  period,   and  shows  the  com- 
parative relationship  of  their 
activity  to  that  of  the  other 
participants  in  the  field. 


•(EXAMPLE). 


I.B.  IN  SITU  CONVERSION  -  WELLS 
1.  THERMAL  EXPLOITATION  BY  FLUID  INJECTION  OR  COMBUSTION 


ASSIGNEES  WITH  2  OR  MORE  PATENTS  (1/69-12/78) 


TEXACO  INC. 

SHELL  OIL  COMPANY 

PHILLIPS  PETROLEUM  COMPANY 

OCCIDENTAL  OIL  SHALE,  INC. 

MOBIL  OIL  CORPORATION 

IN  SITU  TECHNOLOGY,  INC 

EXXON  PRODUCTION  RESEARCH  COMPANY 

CONTINENTAL  OIL  COMPANY 

CITIES  SERVICE  COMPANY 

OCCIDENTAL  PETROLEUM  CORPORATION 

UNITED  STATES  OF  AMERICA,  DEPARTMENT  OF  ENERGY 

PAN  AMERICAN  PETROLEUM  CORPORATION 

TEXACO  EXPLORATION  CANADA  LTD. 

MARATHON  OIL  COMPANY 

DEUTSCHE  TEXACO  AKTIENGESELLSCHAFT 

CHEVRON  RESEARCH  COMPANY 

ATLANTIC  RICHFIELD  COMPANY 

SUN  OIL  COMPANY  OF  PENNSYLVANIA 


56 

44 
37 
22 
16 
16 
13 
12 
12 
10 
9 


*See  definition  in  Appendix  A. 


PART  2C 


Part  2C  of  each  profile  also  covers 
assigned  patenting  during  the  pe- 
riod 1969-1978.     Assignees  are 
listed  alphabetically  followed 
by  a  numerical  listing  of  patents 
to  which  they  held  title  at  the 
time  of  patent  grant. 

This  section  provides  valuable  in- 
formation to  potential  entrepre- 
neurs,  competitors  and  those  in 
need  of  technological  know-how  by 
identifying  corporate  actors  in  the 
field.     Inclusion  of  patent  titles 
further  defines  the  subject  tech- 
nology arena. 


;example> 


SYNTHETIC  FUELS     I  B  1-   IN  SITU  -  WELLS  -  FLUID  INJECTION  OR  COMBUSTI 
ASSIGNED  PATENTING* 1/69  -  12/78)  -  -  ALPHA  LISTING 


AIRCO  INC. 
3422892 


SUPPLY  OF  HIGH-PRESSURE  COMBUSTION-  SUPPORTING  GAS  TO  WELLS 


AMERICAN  OIL  SHALE  CORPORATION 

3465818   -   UNDERCUTTING  OF  NUCLEARLY  DETONATED  FORMATIONS  BY  SUBSEOUEN 
E  RECOVERY  OF  VARIOUS  MINERALS 

AMOCO  PRODUCTION  COMPANY 

3964547   -   RECOVERY  OF  HEAVY  HYOROCARBONS  FROM  UNDERGROUND  FORMATIONS 

ATLANTIC  RICHFIELD  COMPANY 

3586377   -   METHOD  OF  RETORTING  OIL  SHALE  IN-SITU 

3603396   -   METHOD  FOR  INCREASING  SUBTERRANEAN  FORMATION  PERMEABILITY 

3616856   -   METHOD  OF  PLUGGING  A  WATER -PRODUC I NG  FORMATION 

3627044   -   METHOD  OF  PRODUCING  TAR  SANDS  WITH  LATERALLY  CRATERED  NUCLE 

3986557   -   PRODUCTION  OF  BITUMEN  FROM  TAR  SANDS 

AZS  CORPORATION 

4063780   -   METHOO  OF  RECOVERING  LIQUID  AND  GASEOUS  PROOUCTS  OF  OIL  SHI 

BAISCH   d.  CARROLL 

4007791   -   METHOD  FOR  RECOVERY  OF  CRUDE  OIL  FROM  OIL  WELLS 

CARMEL  ENERGY,  INC. 


PART  2D 


Part  2D  of  each  profile  presents  an  alphabetical  listing  of  inventors  of 
unassigned  patents  (1975  to  1978)  together  with  their  addresses,  the 
patent  numbers  and  titles.  This  information  facilitates  identification  of 
the  apparently  unaffiliated  or  "independent  inventor"  participants  in  the 
technology.  Standard,  two  character  codes  are  used  to  designate  U.S. 
states  and  foreign  countries.  While  the  meaning  of  state  codes  should  be 
obvious,  the  foreign  country  codes  may  not.  Consequently,  those 
appearing  in  the  Part  2D  listing  are  given  in  Appendix  A. 
•(EXAMPLE)  
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INVENTOR  NAME 

ALEXANDER 

401 1906 

ANTONOVA 

3990514 
4083402 


I  B  1-   IN  SITU  -  WELLS  -  FLUID  INJECTION  OR  COMBUSTION 

UNASSIGNED  PATENTS  (1/75-12/78)  INVENTORS  (ALPHA  LISTING) 

STREET  CITY 

HARVEY  C.  610  W.  69TH  ST.  ODESSA 

DOWNHOLE  VALVE  FOR  PARAFFIN  CONTROL 

ROZA  IVANOVNA  CHONGARSKY  BULVAR,  10,  KORPUS       MOSCOW 

METHOD  OF  CONNECTION  OF  WELLS 
METHOD  OF  UNDERGROUND  GASIFICATION  OF  A  COAL  BED 


2IP/CNTRY 
79762 


At  the  end  of  Part  2D  is  a  list  of  those  patents  (1963-1978)  with  neither 
assignment  nor  inventor  information  in  the  data  base.  Essentially,  this 
encompasses  all  patenting  in  the  period  1963-1968,  and  non-assigned 
("independent  inventor")  patenting  from  1969  through  1974:  Titles  are 
included  for  most  patents  granted  subsequent  to  Jan.  1969. 


PATENTS  (1/63-12/78)  WITH  NEITHER  ASSIGNMENT  NOR  INVENTOR  INFORMATION  IN  DATABASE 

3460867  -  MINING  AND  RETORTING  OF  OIL  SHALE 

3497335  -  UNDERGROUND  GASIFICATION  OF  COAL 

3506309  -  METHOO  ANO  SYSTEM  FOR  GASIFYING  UNDERGROUND  DEPOSITS  OF  COAL 

3529867  -  PROCESS  FOR  THE'  COLLECTING  OF  THE  PIT  GAS  FROM  AN  UNDERGROUND  COAL  MEASURE 

3159976  3205012    3236053    325492  1    3316020    3362751 


PART  3 

Part  3  of  each  profile  updates  the  preceding  material  by  listing  patent 
numbers,  assignee  or  inventor,  and  title  for  those  patents  which  issued  from 
January  to  August,  1979. 

A  CAVEAT 

The  user  of  this  publication  should  be  aware  that  patent  activity  profiles 
are  generated  by  first  identifying  key  Patent  and  Trademark  Office 
classifications,  i.e.,  those  entirely  or  substantially  pertinent  to  the 
technology  of  interest.  All  the  patents  in  these  classifications  are  included 
in  the  profile.  This  procedure  results,  in  most  cases,  with  the  inclusion 
of  the  majority  of  patents  relevant  to  the  technology  and  few  non-relevant 
patents.  However,  in  a  collection  as  large  and  as  varied  as  the  patent 
file  one  can  never  be  sure  of  the  absolute  completeness  or  "purity"  of  any 
subset.  Consequently,  the  totality  of  patents  covered  in  a  profile  should 
not  be  considered  to  be  inclusive  of  all  relevant  patents,  nor  exclusive  of 
all  non-relevant  patents. 


I.  A. 


IN  SITU  CONVERSION:     MINES 


This  profile  includes  in-the-earth  con- 
version of  solid  carbonaceous  material  to 
liquid  or  gaseous  hydrocarbons  utilizing 
horizontal  tunnels  or  chambers  formed  by 
mining  processes. 

INCLUDED  IN  THIS  PROFILE  ARE  ALL 
OF  THE  PATENTS  FROM: 

Class  299,   Subclass  2 


ACTIVITY  INDICES   (1976-1978) 


GROWTH  70.996 

FOREIGN  SHARE  6.6% 

CORPORATE  OWNED  85.2% 

GOVERNMENT  OWNED  4.9% 

U.S.   OWNED  OF   FOREIGN  0.0% 


PATENT  ACTIVITY 

BY  PATENT  GRANT  DATE 
1969-1978 

TOTAL 

A A A 

U.S.  ORIGIN 
FOREIGN  ORIGIN 


Patents 


/ 


40  -I 


30- 


20- 


10- 


1969    70    71    72 


78 


Patents   40  -\ 


BY  APPLICATION  PILING  DATE 
1967-1976 


30- 
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A A A 
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FOREIGN  ORIGIN 
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I. A.  IN  SITU  CONVERSION  -  MINES 


ASSIGNEES  WITH  1  OR  MORE  PATENTS  (1/69-12/78) 


OCCIDENTAL  OIL  SHALE,  INC.  26 

OCCIDENTAL  PETROLEUM  CORPORATION  11 

STANDARD  OIL  COMPANY  (INDIANA)  4 

CONTINENTAL  OIL  COMPANY  4 

ATLANTIC  RICHFIELD  COMPANY  4 

UNITED  STATES  OF  AMERICA,  DEPARTMENT  OF  ENERGY  3 

IN  SITU  TECHNOLOGY,  INC.  3 

WINTERSHALL  AKTIENGESELLSHAFT  2 

CITIES  SERVICE  COMPANY  2 

MOBIL  OIL  CORPORATION  2 

AZS  CORPORATION  1 

COPPER  RANGE  COMPANY  1 

EXXON  RESEARCH  +  ENGINEERING  CO.  1 

CONSOLIDATION  COAL  COMPANY  1 

GEWERKSCHAFT  EISENHUTTE  WESTFALIA  1 

GULF  OIL  COMPANY  1 

GEOKINETICS,  INC.  1 

BECHTEL  INTERNATIONAL  CORP.  1 

RAPIDEX,  INC.  1 

SHELL  OIL  COMPANY  1 

ST.  JOE  MINERALS  CORPORATION  1 

NIPPON  KOGEI  KOGYO  COMPANY,  LIMITED  1 

TECHNOLOGY  APPLICATIONS  SERVICES  CORPORATION  1 

GULF  RESEARCH  +  DEVELOPMENT  COMPANY  1 
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LA.  IN  SITU  CONVERSION;     MINES 

PATENTING   UPDATE   (1/79-8/79) 

Patent  No.  Assignee  &  Title 

4,133,380  Occidental     Oil    Shale,     Inc.;       Establishing    A    Combustion 

Zone  Below  A  Sill  Pillar  In  An  In  Situ  Oil  Shale  Retort 

4,133,580  Occidental    Oil    Shale,    Inc.;   Isolation   Of   In   Situ   Oil   Shale 

Retorts 

4,140,181  Occidental    Oil    Shale,    Inc.;   Two-Stage   Removal   Of  Sulfur 

Dioxide  From  Process  Gas  Using  Treated  Oil  Shale 

4,140,343  Occidental    Oil    Shale,    Inc.;      Gas   Withdrawal   From    An   In 

Situ  Oil  Shale  Retort 

4,143,917  Continental    Oil    Company;    In-Situ   Retorting   Of    Oil   Shale 

With  In-Situ  Formed  Arches 

4,146,272  Occidental      Oil     Shale,      Inc.;     Explosive     Placement     For 

Explosive  Expansion  Toward  Spaced  Apart  Voids 

4.147.388  Occidental    Oil    Shale,    Inc.;      Method   For  In  Situ  Recovery 
Of  Liquid  And  Gaseous  Products  From  Oil  Shale  Deposits 

4.147.389  Occidental    Oil    Shale,    Inc.;       Method    For    Establishing    A 
Combustion  Zone  In  An  In  Situ  Oil  Shale  Retort 

4,148,358  Occidental        Research    Corporation;       Oxidizing    Hydrocar- 

bons,  Hydrogen,   And  Carbon  Monoxide 

4,148,529  Occidental    Oil    Shale,    Inc.;       Doping   A    Retort   To   Deter- 

mine The  Locus  Of  A  Processing  Zone 

4,149,592  Occidental  Oil  Shale,   Inc.;     Containers  For  Indicators 

4,149,595  Occidental    Oil   Shale,    Inc.;      In  Situ  Oil  Shale  Retort  With 

Variations     In     Surface     Area     Corresponding    To     Kerogen 
Content  Of  Formation  Within  Retort  Site 

4,149,752  Occidental    Oil    Shale,    Inc.;      Operation   Of   An   In  Situ  Oil 

Shale  Retort 

4,150,722  Occidental    Oil    Shale,    Inc.;      Determining  The  Locus  Of  A 

Retorting   Zone   In   An   Oil  Shale  Retort   By  Rate   Of  Shale 
Oil  Production 

4,151,877  Occidental    Oil    Shale,    Inc.;      Determining  The   Locus   Of   A 

Processing  Zone  In  A  Retort  Through  Channels 


15 


4,153,110  Occidental    Oil    Shale,    Inc.:       Ignition    Of    Fragmented    Oil 

Shale  Below  A  Sill  Pillar  In  An  In  Situ  Oil  Shale  Retort 

4.153.297  Occidental    Oil   Shale,    Inc.:     Ground  Water   Control  For  An 
In  Situ  Oil  Shale  Retort 

4.153.298  Occidental    Oil    Shale,    Inc.:      Removal   Of   Pillars   From    A 
Void  For  Explosive  Expansion  Toward  The  Void 

4.153.299  Golder    Associates,    Inc.:       Combustion    Air    Supply   To   In- 
Situ  Retorts 

4.153.300  Golder    Associates,     Inc.:        Recovery    Of    Fluid    Fuels    By 
In-Situ  Retorting  Of  Carbonaceous  Deposits 

4,156,461  Occidental     Oil     Shale,     Inc.:         Decreasing     Hydrocarbon, 

Hydrogen  And  Carbon  Monoxide  Concentration  Of  A  Gas 

4,158,467  Gulf  Oil  Corporation:     Process  For  Recovering  Shale  Oil 

4,160,481  The   HOP   Corporation:      Method   For  Recovering  Subsurface 

Earth  Substances 

4,162,706  Occidental    Oil    Shale,    Inc.:      Determining  The  Locus  Of  A 

Processing    Zone    In    An    Oil    Shale    Retort    By    Monitoring 
Pressure  Drop  Across  The  Retort 

4,162,808  Gulf    Oil    Corporation:      In-Situ   Retorting   of   Carbonaceous 

Deposits 

4,163,475  Occidental    Oil    Shale,    Inc.:      Determining  The   Locus  Of  A 

Processsing  Zone  In  An  In  Situ  Oil  Shale  Retort 

4,165,903  John    H.     Cobbs,    5021    S.    Fulton    St.,    Tulsa,    OK       74135: 

Mine  Enhanced  Hydrocarbon  Recovery  Technique 


I.   B. 
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IN  SITU   CONVERSION:     WELLS 


l.THERMAL  EXPLOITATION  BY  FLUID  INJECTION  OR   COMBUSTION 


This  profile  includes  in-the-earth  con- 
version of  solid  carbonaceous  material  to 
liquid  or  gaseous  hydrocarbons  ultilizing 
earth  bores,  including  thermal  exploitation 
by  combustion  or  injection  of  heated 
fluids,  such  as  steam,  hot  water  or  hot 
hydrocarbon  solvents. 


INCLUDED  IN  THIS  PROFILE  ARE  ALL  OF 
THE  PATENTS   FROM: 

Class  48,   Dig.  6 

Class  166,   Subclasses  256-262,    271,    272, 

303 

ACTIVITY  INDICES   (1976-1978) 


PATENT  ACTIVITY 

BY  PATENT  GRANT  DATE 
1969-1978 


TOTAL 

A A A 

U.S.    ORIGIN 
FOREIGN  ORIGIN 


GROWTH 
FOREIGN  SHARE 
CORPORATE  OWNED 
GOVERNMENT  OWNED 
U.S.  OWNED  OF   FOREIGN 


44.7% 

14.0% 

77.3% 

4.9% 

11.5% 

Patents       80  -1 


60  - 


40- 


20- 


1969 


BY  APPLICATION  FILING  DATE 
1967-1976 


TOTAL 

A A A 

U.S.  ORIGIN 
FOREIGN  ORIGIN 


1967 


68 


69 


70 


nm_ 


71 


72 


73 


74 


Patents   80  -i 


60- 


75 


76 


40  - 


20 


r-  r-  o 
O  n  co 
t~-  CD 


cd  cd  in  f 


T  CM  i-  f~  t- 


t~~  r-   o  "W  cm 
TJ  I^  T-  id 

cd  in 


O  O  O 

ID  CM  rj- 


ro  1-  en   oo 
r-  id 


in  in  o   <*  co  i-  cm 
id  in  *- 


r-  o  r»   in  *-   i- 


O  CD  ■>- 
CM  '- 


f  t  if  in  ^-   o>  cm  r-   co   *t 
to  in 


m  en  co  cm 

in  co   i- 


•>-       o  •«-  cn   in   ^j- 


O  co  cm  in 
t  co 


in  co  CM     CM 

CM  CM 


r-   r-   Tt   ro 


CD  O  *-  in      CM    CM    "- 
CM  CM 


CM    CM    CM 


CM    CM    t-    ▼- 


r-   •>-  *- 


z 

t- 

o 

< 

1— 1 

D 

K 

tO 

> 

3 

00 

DO 

£ 

<"""s 

O 

00 

o 

r- 

cn 

cc 

▼- 

o 

i 

CO 

z 

CD 

o 

01 

I— 1 

1- 

w 

u 

LU 

> 

"3 

H- 

Z 

»-< 

i— i 

> 

Q 

1- 

*-H 

O 

D 

< 

O  r-  co   <•- 
>3-  co 


tj-  --  co   ■«- 


co  cn  ^T    CM  CM 

in  rr 


cd  *-  in   cm  +• 

CD  CD 


f  in  cd     co 
in  it 


in  ■>-  ^j- 


oo  r~ 


CO  CM 
00  CO 


■«-  ^j-   r-     co  -r-  cm   '- 
^r  CO 


O)  00    *"       Tt  CM  CM    CM 


r-   0)    CM 

cd  in 


in  i-   ^t 


^-  CO 


t^  CO    ^T 


CM  CO    CO 

oo  r- 


ID^'-    '" 


CD  CO  CO    CO 


^  CM  CM    CM 


o 

a  a  lu 

■  •  > 

o 

LU  LU  Z 

0.  \-    M 

z  cd 

Z  Z  2 

a  >  o 

o  < 

3  s  o  o 

a 

o  o  z 

o  m 

O  O   Ul 

LU 

U(5h 

z 

CO 

CD  o 

•  z 

z   z 

H- * 

D 

Z  1- 

•  •  >  3 

►H  Q  3 

z  z  z 

CD 

Z    < 

<-H  \ 

0.  H  <-i  O 

C3  LU  O 

CD  CD  CD 

Z  w 

<  ■  -1 

*  a 

z 

DC  >  Q 

m  Z 

»—*  »— 1  H- « 

t-i  a 

>-  _j  a  lu 

< 

»— * 

O  O  Z  Z 

DC  3  Z 

LU  LU  LU 

cd  o 

<  z  a.    •  rs 

LU 

a  a 

a 

O  CD  •-<  CD 

O  O  CD 

oc  or  a 

l-H 

O  <  LU  CO  N 

u 

LU  t-H 

»— 1 

l-H 

M 

o  o  o 

oc  z 

<  S  I  •  uj 

z 

z 

1-  z 

a 

.   .   .  LU 

Z   •  LU 

LL  LL  IL 

o  cd 

Z  a  h  co  z 

< 

< 

»-H  t— 1 

o 

co  to  co  a 

CD  CO  QC 

M 

<  LU  LU   .  LU 

C£ 

a 

Z  a 

.  ■  .  o 

1-4   ■  O 

_J   .  LU 

u  a  z  rj  >  u. 

»— * 

D  (- 

3D3U. 

LU  13  LL. 

<  io  oc 

LO 

a 

h-  ■  o 

o 

O  D  U. 

3 

u. 

19 


i-  t^  ** 
r>  r-  in 


m  *i  co  «<r  xt 

CM  i- 


eo  cm  ■*-  -~ 


**  CD  00    *t  *~ 
If)  rr 


CM  00  Tf    CO  "- 

co  cm 


r-  in  o  o  cm 

rr  id  oo 

o  *-  *-  in 

in  *-  ro 

•q-  f 

co  id  *f  co     co  cm  i   ro   ->- 
*j-  ro 


CM  O  CO  C~  CM    r~  ■•-  id    CM    xj 
in  rt- 


CD  (O  ■»"  00      00    00    CM    CO 

*r  ro 


xt   •*-   t 


o  o>  -   *- 

CM  *- 


r-  CD  ■»-        »T    **    CM    CM 


CM  O  CM 
CM  CM 


O  00    CM 

CM  *- 


CM    CM    i-  -r- 


n 

CM 

CO 

o 

oai"    *- 

D 

i 

en 

CM  »• 

E 

r- 

z 

x~ 

p 

10 

-> 

\ 

>* 

00 

in  cm  co   i- 

o 

Q 

UJ 

CD 

o> 

co  ro 

z 

l- 

T- 

o 

Z 

t— I 

< 

K 

DC 

u 

O 

00 

CO  O  CO    CM 

LU 

CO 

>*  *r 

-J 

I/O 

en 

2 

1- 

V 

HH 

z 

Ul 

Q 

t- 

t— i 

< 

r- 

CM  O)  CO      CM 

D 

0. 

CD 

in  t 

_l 

N— ' 

O) 

u. 
i 

> 
(- 

M 

oo 

> 

CO 

r-  cm  in   co  i- 

_i 

1— 1 

CO 

lo  in 

_J 

1- 

0» 

LU 

o 

▼- 

3 
i 

< 

z 

in 

x-  in  co    co 

r) 

UJ 

CO 

<fr  CO 

(- 

K 

O) 

»— t 

< 

T* 

GO 

0. 

z 

1 

in 

CO 
LU 

co  in  x- 

CM  CM 

*~ 

DC 

a 

O  »   co 

xj  CO 


en  ■*   m 


CM  O    CM 

in  in 


in  cm 
co  co 


co  CM  x-   »- 


CO    CO    CM    i- 


10  t  -r-     ■>- 


a 

Z  HH 

t-i  a 
o  o 

a.  z 
o  o 


<  in  or 
t-  •  o 
o  D  u. 


o 

2  O 
O  < 
O  CO 
GO         o  o 
D  Z  K 

Z   <      m  \ 
<   •  _l      *  D 

>  _j  a  Lo      < 

<  z  a  •  3  iu   a  o 

O  <  LU  GO  N  O    LU  i-i 

<  2  I  -luZZf-Z 

ZflCt-V)Z<<HH 

<  UJ  lu  •  Hi  0£  0C  Z  OC 

0(32D>u.hDI- 


o 

Q  Q  UJ 


z  z  3  a 

3  3  O  D  D  O 

O  O    UJ  UJ  U 

•  z  z  z 

■  •  >  3  •-<  a  3   z 

O-Hi-hO  C3  lu  O   O 

z  a  >  a  hz  *-> 

hhOOZZ  tt  3  Z        UJ 

OOOmO  OOC5  a 

l-l                               W  HH  O 

a     •     •      •  LU  z  •  LU        u. 

owiowa  o  go  or 

.    .    .  o  •-•  •  o 

•  jD  Du.  LU  3  u. 

co  Or 
O 

3  u- 


>  O 
O  Z 

e>  .-. 

z  z 

o  o 

t-l  I— I 
LU  LU 
DC   DC 

o  o 


20 


I.B.  IN  SITU  CONVERSION  -  WELLS 
1.  THERMAL  EXPLOITATION  BY  FLUID  INJECTION  OR  COMBUSTION 


ASSIGNEES  WITH  2  OR  MORE  PATENTS  (1/69-12/78) 


TEXACO  INC.  56 

SHELL  OIL  COMPANY  44 

PHILLIPS  PETROLEUM  COMPANY  37 

OCCIDENTAL  OIL  SHALE,  INC.  22 

MOBIL  OIL  CORPORATION  16 

IN  SITU  TECHNOLOGY,  INC  16 

EXXON  PRODUCTION  RESEARCH  COMPANY  13 

CONTINENTAL  OIL  COMPANY  12 

CITIES  SERVICE  COMPANY  12 

OCCIDENTAL  PETROLEUM  CORPORATION  10 
UNITED  STATES  OF  AMERICA,  DEPARTMENT  OF  ENERGY       9* 
PAN  AMERICAN  PETROLEUM  CORPORATION  8 

TEXACO  EXPLORATION  CANADA  LTD.  8 

MARATHON  OIL  COMPANY  8 

DEUTSCHE  TEXACO  AKTIENGESELLSCHAFT  7 

CHEVRON  RESEARCH  COMPANY  7 

ATLANTIC  RICHFIELD  COMPANY  5 

SUN  OIL  COMPANY  OF  PENNSYLVANIA  5 

TENNECO  OIL  COMPANY  5* 

STANDARD  OIL  COMPANY  (INDIANA)  4 

WORLD  ENERGY  SYSTEMS  3 

TRW  INC.  3 

DOW  CHEMICAL  COMPANY  3 

GULF  RESEARCH  +  DEVELOPMENT  COMPANY  3 

CARMEL  ENERGY,  INC.  2 

HALLIBURTON  COMPANY  2 

DEUTSCHE  ERDOL-AKTIENGESELLSCHAFT  2 


*Composite  total,  see  Appendix  A. 
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I.B.     IN  SITU   CONVERSION:     WELLS 
1.  THERMAL  EXPLOITATION  BY  FLUID  INJECTION  OR   COMBUSTION 

PATENTING   UPDATE   (1/79-8/79) 

Patent  No.  Assignee  &  Title 

4.133.380  Occidental     Oil    Shale,     Inc.:       Establishing    A    Combustion 
Zone  Below  A  Sill  Pillar  In  An  In  Situ  Oil  Shale  Retort 

4.133.381  Occidental    Oil    Shale,    Inc.:      Contacting  Treated   Oil   Shale 
With  Carbon  Dioxide  To  Inhibit  Leaching 

4.133.382  Texaco  Canada  Inc.:     Recovery  Of  Petroleum  From  Viscous 
Petroleum-Containing  Formations  Including  Tar  Sands 

4,133,384  Texaco     Inc.:  Steam      Flooding     Hydrocarbon     Recovery 

Process 

4,136,737  Texaco   Inc.:      Method  For  Automatically     Initiating  In  Situ 

Combustion  For  Enhanced  Thermal  Recovery  Of 
Hydrocarbons  From  A  Well 

4.140.179  Raytheon    Company:       In    Situ    Radio    Frequency    Selective 
Heating  Process 

4.140.180  IIT     Research      Institute:  Method     For     In     Situ     Heat 
Processing  of  Hydrocarbonaceous  Formations 

4.140.181  Occidental    Oil   Shale,    Inc.:      Two-stage   Removal  Of  Sulfur 
Dioxide  From  Process  Gas  Using  Treated  Oil  Shale 

4.140.182  Joseph     A.     Vriend,     P.O.     Box     505,     Squamish,     Canada: 
Method  Of  Extracting  Oil 

4,140,184  Ira    C.    Bechtold,    1987    Skyline   Vista    Dr.,    La    Habre,    CA 

90631;  H.  Randall  Emmerson,  47  Rockview  Dr.,  Irvine,  CA 
92715:  Method  For  Producing  Hydrocarbons  From  Igneous 
Sources 

4,141,415  Texaco    Inc.:         Method     Of    Recovering     Hydrocarbons     By 

Improving  The  Vertical  Conformance  In  Heavy  Oil 
Formations 

4,143,715  The  Dow  Chemical    Company:     Method  For  Bringing  A  Well 

Under  Control 

4,144,935  IIT  Research  Institute:     Apparatus  And   Method  For  In  Situ 

Heat  Processing  Of  Hydrocarbonaceous  Formations 

4,146,272  Occidental     Oil     Shale,     Inc.:         Explosive     Placement     For 

Explosive  Expansion  Toward  Spaced  Apart  Voids 
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147,213  Standard  Oil  Company;     Combustion  Air  Injection  Well 

147.388  Occidental    Oil    Shale,    Inc.:      Method   For   In   Situ   Recovery 
Of  Liquid  And  Gaseous  Products  From  Oil  Shale  Deposits 

147.389  Occidental     Oil    Shale,     Inc.:       Method    For    Establishing    A 
Combustion  Zone  In  An  In  Situ  Oil  Shale  Retort 

148.358  Occidental    Research   Corporation:      Oxidizing  Hydrocarbons, 
Hydrogen,   And  Carbon  Monoxide 

148.359  Shell      Oil      Company:  Pressure-Balanced     Oil     Recovery 
Process  For  Water  Productive  Oil  Shale 

149,595  Occidental    Oil   Shale,    Inc.:      In  Situ  Oil  Shale  Retort   With 

Variations     In     Surface     Area     Corresponding     To     Kerogen 
Content  of  Formation  Within  Retort  Site 

149,597  Texaco    Exploration    Canada    Ltd.:      Method    For    Generating 

Steam 

149,752  Occidental    Oil    Shale,    Inc.:      Operation    Of   An   In   Situ   Oil 

Shale  Retort 

150,722  Occidental    Oil   Shale,    Inc.:      Determining  The  Locus  Of  A 

Retorting   Zone    In   An   Oil   Shale   Retort   By  Rate   Of  Shale 
Oil  Production 

151,877  Occidental    Oil    Shale,    Inc.:      Determining  The   Locus   Of   A 

Processing  Zone  In  A  Retort  Through  Channels 

153,110  Occidental    Oil    Shale,    Inc.:       Ignition    Of    Fragmented    Oil 

Shale  Below  A  Sill  Pillar  In  An  In  Situ  Oil  Shale  Retort 

153,298  Occidental    Oil    Shale,    Inc.:       Removal   Of   Pillars   From    A 

Void  For  Explosive  Expansion  Toward  The  Void 

156,421  Carmel      Energy,      Inc.:  Method     And     Apparatus     For 

Producing  Thermal  Vapor  Steam 

156.461  Occidental     Oil     Shale,     Inc.:         Decreasing     Hydrocarbon, 
Hydrogen  And  Carbon  Monoxide  Concentration  Of  A  Gas 

156.462  Texaco,   Inc.:     Hydrocarbon  Recovery  Process 

156.463  Texaco,   Inc.:     Viscous  Oil  Recovery  Method 

156,545  Freeport    Minerals    Company:        Process    For    Heating    And 

Chemically  Treating  An  Aqueous  Process  Fluid 

158,467  Gulf  Oil  Corporation:     Process  For  Recovering  Shale  Oil 

158,638  Gulf  Research  &  Development   Company:     Recovery  Of  Oil 

From  Oil  Shale 
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4,160,479  Reginald   D.    Richardson,    53   Vale   Crest   Dr.,    &  Robert   H. 

Shannon,     59    Valecrest    Dr.,    both    of    Islington,    Ontario, 
Canada     M9A  4P5:     Heavy  Oil  Recovery  Process 

4,160,481  The   HOP   Corporation:      Method   For  Recovering  Subsurface 

Earth  Substances 

4,161,217  Shell     Oil     Company:        Hot    Water    Foam     Oil    Production 

Process 

4,161,981  Texaco   Development    Corporation:      Method   For   Recovering 

Hydrocarbons 

4.162.706  Occidental  Oil  Shale,  Inc.:  Determining  The  Locus  of  A 
Processing  Zone  In  An  Oil  Shale  Retort  By  Monitoring 
Pressure  Drop  Across  The  Retort 

4.162.707  Mobil  Oil  Corporation:  Method  of  Treating  Formation  To 
Remove  Ammonium  Ions 

4,162,808  Gulf    Oil    Corporation:      In-Situ   Retorting   of   Carbonaceous 

Deposits 

4.163.475  Occidental  Oil  Shale,  Inc.:  Determining  The  Locus  of  A 
Processing  Zone  In  An  In  Situ  Oil  Shale  Retort 

4.163.476  Texaco,  Inc.:  Secondary  Recovery  Process  Utilizing  An 
Acrylamido  Alkanesulfonic  Acid  Polymer 

4,164,979  Texaco,    Inc.:       Reservoir    Stabilization    By    Treating    Water 

Sensitive  Clays 
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I.  B. 


IN  SITU  CONVERSION:     WELLS 


2.  THERMAL  EXPLOITATION  BY  METHODS  OTHER  THAN  FLUID  INJECTION  OR 

COMBUSTION 


This  profile  includes  in-the-earth  con- 
version of  solid  carbonaceous  material  to 
liquid  or  gaseous  hydrocarbons  ultilizing 
earth  bores,  including  thermal  exploitation 
or  treatment  by:  passing  an  electric  cur- 
rent or  electromagnetic  wave  through  the 
earth;  sonic  or  ultrasonic  vibration; 
nuclear  energy;  non-nuclear  explosives  or; 
using  microorganisms. 


INCLUDED  IN  THIS  PROFILE  ARE  ALL  OF 
THE  PATENTS  FROM: 

Class  166,   Subclasses  246-249,   299 


ACTIVITY  INDICES   (1976-1978) 


PATENT  ACTIVITY 

BY  PRTENT  GRANT  DRTE 
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TOTAL 
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20.0% 

Patents       40  -1 
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I.B.  IN  SITU  CONVERSION  -  WELLS 

2.  THERMAL  EXPLOITATION  BY  METHODS  OTHER  THAN  FLUID 

INJECTION  OR  COMBUSTION 


ASSIGNEES  WITH  2  OR  MORE  PATENTS  (1/69-12/78) 


PHILLIPS  PETROLEUM  COMPANY  20 

SHELL  OIL  COMPANY  15 

UNITED  STATES  OF  AMERICA,  DEPARTMENT  OF  ENERGY  14* 

ATLANTIC  RICHFIELD  COMPANY  13 

CITIES  SERVICE  COMPANY  10 
MOBIL  OIL  CORPORATION  8 

BRANDON,  ORPHA  B.  6* 

ICI  UNITED  STATES  INC.  5 

ELECTROTHERMIC  CO.  5 

DOW  CHEMICAL  COMPANY  5 

AMERICAN  OIL  SHALE  CORPORATION  4 

AMOCO  PRODUCTION  COMPANY  4 

CONTINENTAL  OIL  COMPANY  4 

PAN  AMERICAN  PETROLEUM  CORPORATION  4 

SUN  OIL  COMPANY  OF  PENNSYLVANIA  4 

DRESSER  INDUSTRIES,  INC.  3 

TALLEY-FRAC  CORPORATION  3 

HUGHES  TOOL  COMPANY  3 

GENERAL  ELECTRIC  COMPANY  3 

MARATHON  OIL  COMPANY  3 

UNION  OIL  COMPANY  OF  CALIFORNIA  3 

PETRO-CANADA  EXPLORATION,  INC.  3 

PHYSICS  INTERNATIONAL  COMPANY  3 

ELECTRO- PETROLEUM  INC.  MESNE  2 

SCHLUMBERGER  TECHNOLOGY  CORPORATION  2 

CER  GEONUCLEAR  CORPORATION  2 

EXXON  PRODUCTION  RESEARCH  COMPANY  2 

KINE-TECH  CORPORATION  2 

TEXACO  INC.  2 

JUSTHEIM  PETROLEUM  COMPANY  2 

KENNECOTT  COPPER  CORPORATION  2 


*Composite  total,  see  Appendix  A. 
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LB.   IN  SITU   CONVERSION;     WELLS 
2.         THERMAL    EXPLOITATION    BY    MEANS     OTHER    THAN    FLUID 
INJECTION  OR  COMBUSTION 

PATENTING  UPDATE   (1/79-8/79) 

Patent  No.  Assignee  &  Title 

4.135.579  Raytheon    Company:       In    Situ    Processing    Of    Organic    Ore 
Bodies 

4.140.179  Raytheon    Company:       In    Situ    Radio    Frequency    Selective 
Heating  Process 

4.140.180  IIT     Research     Institute:  Method     For     In     Situ     Heat 
Processing  Of  Hydrocarbonaceous  Formations 

4,141,842  Mobil    Oil    Corporation:       Waterflood    Oil    Recovery   Process 

Employing  Stabilized  Biopolymers 

4,144,935  ITT  Research  Institute:     Apparatus  And  Method  For  In  Situ 

Heat  Processing  Of  Hydrocarbonaceous  Formations 

4,146,095  D.      Ivan     Al     Spaw,     334     Meadows     Bldg.,      Dallas,     TX: 

Method  And  Apparatus  For  Nuclear  Heating  Of  Oil-Bearing 
Formations 

4,146,272  Occidental     Oil     Shale,     Inc.:        Explosive     Placement    For 

Explosive  Expansion  Toward  Spaced  Apart  Voids 

4,157,287  Lowell   B.    Christenson,    7410  Thurow,    Houston,    TX     77087: 

Method  Of  Assisting  Pile  Driving  By  Electro-Osmosis 

4,160,412  Thomas     A.     Edgell     &    Roberta    K.     Tillinghast,     both    of 

Houston,  TX:     Earth  Fracturing  Apparatus 

4.163.580  TRW  Inc.:      Pressure   Swing   Recovery   System    For    Mineral 
Deposits 

4,164,978  Winton  Corporation:     Oil  Extraction  Method 

4,165,257  Continental       Oil       Company:  Biopolymer      Filterability 

Improvement  By  Caustic-Enzyme  Treatment 
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I.  B. 


IN  SITU  CONVERSION:     WELLS 


3.   RECOVERY  OF  SOLID  HYDROCARBONS  OR  OTHER  VALUABLE  MATERIAL  WITH 
DESIRED  LIQUID  OR  GASEOUS   HYDROCARBONS 


This  profile  includes  in-the-earth  con- 
versions of  solid  carbonaceous  material  to 
liquid  or  gaseous  hydrocarbons  using  earth 
bores,  wherein  some  of  the  obtained 
hydrocarbon  remains  in  the  solid  state 
and/or  another  valuable  material  is 
obtained  in  addition  to  the  liquid  or 
gaseous  hydrocarbon. 


INCLUDED  IN  THIS  PROFILE  ARE  ALL  OF 
THE  PATENTS  FROM: 

Class  299,   Subclasses  4  and  5 

ACTIVITY  INDICES   (1976-1978) 

GROWTH  34.5% 
FOREIGN  SHARE  6.7% 

CORPORATE  OWNED  80.0% 
GOVERNMENT  OWNED  5.0% 

U.S.  OWNED  OF  FOREIGN       0.0% 


PATENT  ACTIVITY 

BY  PATENT  GRANT  DATE 
1969-1978 


TOTAL 

A A A 

U.S.  ORIGIN 
FOREIGN  ORIGIN     ' 


Patent*   40  -i 


BY  APPLICATION  FILING  DATE 
1967-1976 


TOTAL 

A ft A 


U.S.  ORIGIN 


FOREIGN  ORIGIN    ._. 
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I.B.  IN  SITU  CONVERSION  -  WELLS 
3.  RECOVERY  OF  SOLID  HYDROCARBONS  OR  OTHER  VALUABLE 
MATERIAL  WITH  DESIRED  LIQUID  OR  GASEOUS  HYDROCARBONS 


ASSIGNEES  WITH  2  OR  MORE  PATENTS  (1/69-12/78) 


SHELL  OIL  COMPANY  22 

KENNECOTT  COPPER  CORPORATION  16 

ATLANTIC  RICHFIELD  COMPANY  8 

INTERNATIONAL  SALT  COMPANY  7 

CONTINENTAL  OIL  COMPANY  6 

KALIUM  CHEMICALS  LIMITED  6 

DOW  CHEMICAL  COMPANY  4 

PHILLIPS  PETROLEUM  COMPANY  4 

UNITED  STATES  OF  AMERICA,  DEPARTMENT  OF  ENERGY  4* 

UNITED  STATES  OF  AMERICA,  INTERIOR  4 

EXXON  PRODUCTION  RESEARCH  COMPANY  3 

SYRACUSE  UNIVERSITY  RESEARCH  CORPORATION  3 

TRW  INC.  3 

CITIES  SERVICE  COMPANY  3 

MOBIL  OIL  CORPORATION  3 

UNITED  STATES  STEEL  CORPORATION  3 

AKZONA  INCORPORATED  3 

BECHTEL  INTERNATIONAL  CORP.  2 

OTISCA  INDUSTRIES  LTD.  2 

COPPER  RANGE  COMPANY  2 

AMOCO  PRODUCTION  COMPANY  2 

PPG  INDUSTRIES  INC.  2 

IN  SITU  TECHNOLOGY,  INC.  2 

W.  R.  GRACE  +  CO.  2 

TEXACO  INC.  2 


*Composite  total,  see  Appendix  A. 
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LB.  IN  SITU  CONVERSION;     WELLS 
3.    RECOVERY    OF    SOLID    HYDROCARBONS    OR    OTHER    VALUABLE 
MATERIAL   WITH  DESIRED  LIQUID  OR  GASEOUS  HYDROCARBONS 

PATENTING  UPDATE   (1/79-8/79) 

Patent  No.  Assignee  &  Title 

4,132,448  Chevron   Research    Company:      Method   Of  Recovering  Coal 

In  Aqueous  Slurry  Form 

4,134,618  Atlantic    Richfield    Company;       Restoration    Of    A    Leached 

Underground  Reservoir 

4,137,720  Robert   W.    Rex,    2780   Casalero  Dr.,    La  Habra,   CA     90631: 

Use     Of     Calcim     Halide-Water     As     A     Heat     Extraction 
Medium  For  Energy  Recovery  From  Hot  Rock  Systems 

4,140,346  Shell    Oil    Company:       Cavity    Mining    Minerals    From    Sub- 

Surface  Deposit 

4,155,982  Wyoming   Mineral   Corporation:     In  Situ  Carbonate  Leaching 

And  Recovery  Of  Uranium  From  Ore  Deposits 

4,163,580  TRW,    Inc.:      Pressure   Swing  Recovery  System   For    Mineral 

Deposits 
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II.  A.  IN  VITRO  CONVERSION;     OBTAINING   LIQUID  HYDROCARBONS 

1.   PROCESSES 


This  profile  includes  thermolytic  distill- 
ation and  liquid  extraction  processes  for 
the  conversion  of  solid  carbonaceous 
material,  such  as  coal  (208/8-10)  or  oil 
shale  (208-HR  &  LE),  to  liquids,  e.g. 
mineral  oils,  such  as  natural  petroleum, 
asphalt,  tars,  pitches  and  waxes  which 
are  predominately  mixtures  of  hydro- 
carbons. Also  included  (Class  201)  are 
processes  for  the  thermolytic  distillation 
of  solid  carbonaceous  material  to  form  a 
mixture  of  a  solid  carbonaceous  residue 
material  together  with  vaporized  material 
which  is  usually  condensed  to  a  liquid. 


PATENT  ACTIVITY 


INCLUDED  IN  THIS  PROFILE  ARE  ALL  OF 
THE  PATENTS  FROM: 

Class  201,   All  Subclasses 

Class  208,   Subclasses  8-11R 

ACTIVITY  INDICES   (1976-1978) 


GROWTH 
FOREIGN  SHARE 
CORPORATE  OWNED 
GOVERNMENT  OWNED 
U.S.   OWNED  OF   FOREIGN 


46.3% 
26.6% 
83.2% 

3.3% 
4.2% 


Patents     240  -i 


BY  PATENT  GRANT  DRTE 
1969-1978 


TOTAL 

A A 


U.S.  ORIGIN 
FOREIGN  ORIGIN 


1969    70    71    72    73    74    75    76    77  78 


BY  APPLICATION  PILING  DATE 
1967-1976 


TOTAL 

A A A 

U.S.  ORIGIN 
FOREIGN  ORIGIN 


Patents  240  -i 


180- 


120- 


60  - 


1967    68    69    70    71    72    73    74    75    76 
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II.  A.  IN  VITRO  CONVERSION  -  OBTAINING  LIQUID  HYDROCARBONS 

1.  PROCESSES 


ASSIGNEES  WITH  6  OR  MORE  PATENTS  (1/69-12/78 


EXXON  RESEARCH  +  ENGINEERING  CO.  79 

UOP  INC.  36 

SHELL  OIL  COMPANY  30 

ATLANTIC  RICHFIELD  COMPANY  27 

OCCIDENTAL  PETROLEUM  CORPORATION  27 

GREAT  CANADIAN  OIL  SANDS  LIMITED  27 

TEXACO  INC.  2  7 

HYDROCARBON  RESEARCH  INC.  24 

MOBIL  OIL  CORPORATION  24 

UNITED  STATES  OF  AMERICA,  INTERIOR  22 

PHILLIPS  PETROLEUM  COMPANY  21 

KOPPERS  COMPANY  INC.  20 

BERGWERKSVERBAND  GMBH  16 

GULF  RESEARCH  +  DEVELOPMENT  COMPANY  15 

SUN  OIL  COMPANY  OF  PENNSYLVANIA  14 

STANDARD  OIL  COMPANY  14 

LUMMUS  COMPANY  14 

MARATHON  OIL  COMPANY  13 

METALLGESELLSCHAFT  AKTIENGESELLSCHAFT  13 

UNITED  STATES  OF  AMERICA,  DEPARTMENT  OF  ENERGY  12 

COAL  INDUSTRY  (PATENTS)  LIMITED  12 

KERR-MCGEE  CORPORATION  12 

CANADA-CITIES  SERVICE  LTD.  12 

UNION  OIL  COMPANY  OF  CALIFORNIA  11 

UNITED  STATES  STEEL  CORPORATION  11 

OIL  SHALE  CORPORATION  10* 

DR.  C.  OTTO  COMP.  G.M.B.H.  9 

GREAT  LAKES  CARBON  CORPORATION  9 
AGENCE  NATIONALE  DE  VALORISATION  DE  LA 

RECHERCHE  (ANVAR)  8 

INSTITUTE  OF  GAS  TECHNOLOGY  8 

CITIES  SERVICE  COMPANY  8 

CONTINENTAL  OIL  COMPANY  8 

ALLIED  CHEMICAL  CORPORATION  8 

FIRMA  CARL  STILL  8* 

PARAHO  CORPORATION  7 

PEABODY  COAL  COMPANY  7 

CONSOLIDATION  COAL  COMPANY  7 

HEINRICH  KOPPERS  GMBH  7* 

SALEM  CORPORATION  6 

NIPPON  KOKAN  KABUSHIKI  KAISHA  6 

BATTELLE  MEMORIAL  INSTITUTE  6 

MCDOWELL-WELLMAN  ENGINEERING  COMPANY  6 

CHEVRON  RESEARCH  COMPANY  6 

*Composite  total,  see  Appendix  A. 
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II.   A.  IN  VITRO  CONVERSION:     OBTAINING  LIQUID   HYDROCARBONS 

1.     PROCESSES 

PATENTING  UPDATE   (1/79-8/79) 

Patent  No.  Assignee  &  Title 

4.132.627  Arnold  M.  Leas,  309  E.  Van  Buren,  Columbia  City,  ID 
46725:     Integrated  Coal  Conversion  Process 

4.132.628  Continental  Oil  Company:  Method  For  Recovering 
Hydrocarbons  From  Molten  Metal  Halides 

4,133,381  Occidental    Oil    Shale,    Inc.:      Contacting  Treated   Oil  Shale 

With  Carbon  Dioxide  To  Inhibit  Leaching 

4,133,646  Electric   Power   Research   Institute,   Inc.:     Phenolic  Recycle 

Solvent  In  Two-Stage  Coal  Liquefaction  Process 

4.133.718  Dravo  Corporation:  Method  For  Agglomerating  Finely 
Divided  Agglomerative  Materials  In  A  Rotary  Drum 
Assembly 

4.133.719  Didier  Engineering  GmbH,  Germany:  Process  and 
Apparatus  For  Charging  Inclined  Chamber  Coke  Oven 

4.133.739  Chevron  Research  Company:     Retorting  Process 

4.133.740  Gulf  Research  &  Development  Company:  Process  For 
Increasing  The  Fuel  Field  Of  Coal  Liquefaction  Products 
By  Extraction  Of  Asphaltenes,  Resins  And  Aromatic 
Compounds  From  Said  Coal  Liquefaction  Products 

4.133.741  The  Superior  Oil  Company:  Method  For  Recovery  Of 
Hydrocarbon  Fractions  From  Hydrocarbon-bearing  Materials 

4.133.742  William  H.  Hill,  38  Suzanne  Ave.,  St.  Paul,  MN  55110: 
Separation  Of  Hydrocarbons  From  Oil  Shales  And  Tar  Sands 

4,133,867  Occidental      Petroleum      Corporation:  Counter- Current 

Process   With   A   Hydrodesulfurization  of  Solid  Carbonaceous 
Materials 

4,134,737  Aluminum    Company    of    America:       Process    For    Producing 

High-Purity  Coal 

4,134,794  Firma       Carl       Still       &       Rheinische       Braunkohlenwerke 

Aktiengesellschaft,      Germany:  Method     For     Producing 

Non-Abrasive  Coke  Forms  From  Brown-coal  Briquets 

4,134,821  Continental   Oil   Company:     Maintenance  Of  Solvent  Balance 

In  Coal  Liquefaction  Process 
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134,822  University    of    Utah;       Process    For    Minimizing   Vaporizable 

Catalyst  Requirements  For  Coal  Hydrogenation-Liquef action 

134,826  Continental    Oil    Company;      Method   For    Producing   Hydro- 

carbon Fuels  From  Heavy  Polynuclear  Hydrocarbons  By  Use 

Of  Molten  Metal  Halide  Catalyst 
135,579  Raytheon    Company;       In    Situ    Processing    Of    Organic    Ore 

Bodies 

135,885  Wormser    Engineering,     Inc.;        Burning    And    Desulfurizing 

Coal 

135,889  University     of     Utah;         Single     Stage     Coal     Gasification 

Reactor 

135,948  Krupp-Koppers    GmbH,    Germany;       Method    And    Apparatus 

For  Scraping  The  Bottom  Wall  Of  A  Coke  Oven  Chamber 

135,968  Weyerhaeuser  Company;     Spent  Liquor  Treatment 

135.982  Occidental    Petroleum  Corporation;     Method  For  Preventing 
Plugging  In  The  Pyrolysis  Of  Agglomerative  Coals 

135.983  Kureha  Kagaku  Kogyo  Kabushiki    Kaisha  and  Sumikin  Coke 
Co.,   Ltd.;     Method  For  Improving  Coking  Property  Of  Coal 
For  Use  In  Production  of  Cokes 

135,987  Krupp-Koppers    GmbH,    Germany;      Apparatus  For   Cleaning 

The  Bottom  Surface  Of  A  Coke  Oven  Door  Plug 

136,013  The     Dow    Chemical     Company;        Emulsion    Catalyst    For 

Hydrogenation  Processes 

136,056  Continental    Oil    Company;      Regeneration   Of  Zinc   Chloride 

Hydrocracking  Catalyst 

137,050  Standard  Oil  Company;     Coal  Desulfurization 

138.221  Continental    Oil    Company;       Manufacture    Of    Pellets    From 
Coal  Conversion  Products 

138.222  Continental       Oil       Company;  Pelletization      Of      Coal 
Conversion  Products 

138.223  Continental    Oil    Company;       Manufacture    Of   Pellets    From 
Coal  Liquefaction  Products 

138.224  Continental     Oil     Company;         Production     Of     Fixed     Bed 
Gasifier  Feedstock  And  Fuels  From  Coal 

138,467  The    Canadian    Govt.;        Method    For    Concentrating    Heavy 

Minerals  In  The  Solids  Tailings  From   Hot   Water   Extraction 
Of  Tar  Sands 
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139,416  Centro     Sperimentale      Metallurgio     SpA:  Carbonaceous 

Material    With    High    Characteristics    Of   Surface    Area    And 
Activity  And  Process  For  Producing  The  Same 

139,419  Hutni    Projekt    Praha,    Projekeni    a    Inzenyrska    Organizace; 

Arrangement    For    Dosing    A    Coal    Charge    To    A    Coking 
Battery 

139,451  Nalco    Chemical    Company;      Method   For    Dewatering   Coke 

Tar-Water  Mixtures 

140,181  Occidental    Oil   Shale,    Inc.;      Two-stage   Removal  Of  Sulfur 

Dioxide  From  Process  Gas  Using  Treated  Oil  Shale 

140,583  Pioneer       Corporation;  Processing      Of      Lignite      For 

Petrochemicals 

140,623  Continental  Oil  Company;     Inhibition  Of  Coke  Puffing 

141.793  Nissho-Iwai    Co.,    Ltd.;      Process   For    Preparation  Of   Coke 
And  Carbonizer  Therefor 

141.794  Occidental     Petroleum    Corporation;        Grid- Wall    Pyrolysis 
Reactor 

141.795  Nippon    Kokan    Kabushiki    Kaisha;       Dry    Type    Method    For 
Quenching  Coke 

141.796  Bethlehem  Steel   Corporation;     Coke  Oven  Emission  Control 
Method  And  Apparatus 

141.797  Dr.    C.    Otto    &    Company    GmbH,    Germany;       Method    Of 
Operating  A  Battery  Of  Coke  Ovens 

141,818  Jung     B.     An,     No.     3-1     JungAng     Dong,     Busan,     Korea; 

Method  Of  Collecting  Oil  From  Crude  Oil  Residue 

142.941  Fir  ma    Carl    Still    Recklinghausen,    Germany;       Method    For 
Producing  Blast  Furnace  Coke 

142.942  Albert    Calderon,    1065    Melrose    Dr.,    Bowling    Green,    OH 
43402;     Method  And  Apparatus  For  Quenching  Coke 

144,033  Kobe  Steel,    Ltd.;     Process  For  Manufacturing  Metallurgical 

Carbonaceous  Materials  From  Coals 

145,189  Energy  Conversion  Systems  Limited;     Process  For  Preparing 

A  Clear-burning,   Low  Sulphur  Liquid  Fuel  From  Coal 

145,256  Georgia    Tech    Research    Institute;      Method   And   Apparatus 

For  Producing  A  Carbonaceous  Residue  Product 

145,274  Occidental    Petroleum   Corporation;      Pyrolysis    With   Staged 

Recovery 
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146,359  Occidental    Petroleum   Corporation:       Method    For    Reacting 

Nongaseous  Material  With  A  Gaseous  Reactant 

146,367  California  Institute  Of  Technology:     Coal  Desulfurization 

146,370  Shell    Internationale   Research    Maatshappij    B.V.:      Process 

And     Apparatus     For     The     Partial     Combustion     Of     Coal 
Powder 

146.434  Standard  Oil  Company:  Process  For  The  Desulfurization 
Of  Petroleum  Coke 

146.435  Mitsubishi  Chemical  Industries,  Ltd.,  Ayogo  &  Kansai 
Netsukagaku  Kabushiki  Kaisha:  Dust  Collecting  System  For 
Coke  Oven 

146.459  Continental  Oil  Company:  Treatment  Of  Coal  Liquefaction 
Effluent 

146.460  Delbert     D.     Thomas,     1522    Cameo    Dr.,     Redlands,     CA 
92373:     Oil  Shale  Retort  Apparatus  And  Process 

147.593  Occidental  Petroleum  Corporation:  Flash  Pyrolysis  Of 
Organic  Solid  Waste  Employing  Ash  Recycle 

147.594  Koppers  Company,  Inc.:  One-spot  Cylindrical  Coke 
Quenching  Car  And  Quenching  Method 

147,615  Arnold    M.    Leas,    309    E.    Van   Buren,    Columbia    City,    ID 

46725:     Hot  Sand-Coal-Cracking  To  Hydrodistillate  Fuels 

148 , 614  Chalmer   G.    Kirkbride,   13   Elk  Forest,   R.D.    No.    2,   Elkton, 

MP     21921:     Process  For  Removing  Sulfur  From  Coal 

148,692  Bethlehem  Steel    Corporation:      Process  For   Producing  Low 

Reactivity  Calcined  Coke  Agglomerates 

148.709  The  Lummus  Company:  Hydroliquef  action  Of 
Sub-Bituminous  And  Lignitic  Coals  To  Heavy  Pitch 

148.710  Occidental  Oil  Shale,  Inc.:  Fluidized  Bed  Process  For 
Retorting  Oil  Shale 

148,716  Gulf     Research    &    Development    Company:        Process    For 

Separating  Tar  And  Solids  From  Coal  Liquefaction  Products 
Using  A  Halogenated  Aliphatic  Solvent 

148,752  Bayer     Aktiengesellschaft,      Leverkusen:         Production     Of 

Activated    Carbon    In    A    Reactor    Having    A    Lower    Static 
Layer  And  An  Upper  Fluidized  Layer 

149,597  Texaco    Exploration    Canada   Ltd.:      Method   For    Generating 

Steam 
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4,149,939  Salem  Corporation:     Method  And  Apparatus  For  Feeding  An 

Oxidant  Within  A  Furnace  Enclosure 

4,149,959  Exxon    Research    &    Engineering    Co.:       Coal    Liquefaction 

Process 

4,150,093  The    Canadian    Govt.:       Method    For    Concentrating    Heavy 

Minerals  In  The  Solids  Tailings  From   Hot   Water  Extraction 
Of  Tar  Sands 

4,150,548  Kemp    Reduction    Corporation:        Pollutant    Removal    From 

Pyrolytic  Gases  By  Centrifuge  And  Molecular  Sieves 

4,150,958  Richard    Jablin,     P.O.    Box    514,     Winchester,    VA       22601: 

Treatment  Of  Waste  Liquor 

4,151,044  Occidental      Research     Corporation:  Process     For     The 

Pyrolysis    Of    Carbonaceous    Materials    In    A    Double    Helix 
Cyclone 

4,151,047  S.A.    des    Anciens   Etablissements    Paul    Wurth,    Luxembourg: 

Feed        Installation        For        Apparatus        For        Extracting 
Hydrocarbons  From  Bituminous  Schists 

4,151,066  Mobil  Oil  Corporation:     Coal  Liquefaction  Process 

4,151,073  Hydrocarbon  Research,   Inc.:     Process  For  Phase  Separation 

4,152,120  General     Electric     Company:        Coal    Desulfurization    Using 

Alkali       Metal       or       Alkaline       Earth       Compounds       And 
Electromagnetic  Irradiation 

4.152.243  S.A.    des    Anciens    Etablissements    Paul    Wurth,    Luxembourg: 
Treatment  Of  Bituminous  Schists 

4.152.244  Ludwig  Raichle,  12  Weinbietstrasse,  6703  Limburgerhof,  & 
Walter  Kroenig,  7  Mathildenstrasse,  6200  Wiesbaden,  both 
of  Germany:  Manufacture  of  Hydrocarbon  Oils  By 
Hydrocracking  Of  Coal 

4.152.245  Atlantic  Richfield  Company:  Separation  Of  Rock  Solids 
From  Heat  Carriers  In  An  Oil  Shale  Retorting  Process 

4,153,420  Ra  Shipping  Ltd.:     Process  For  Wet  Carbonizing  Of  Peat 

4,153,514  Occidental    Petroleum   Corporation:      Pyrolysis    Process    For 

Solid  Wastes 

4,153,533  Chalmer   G.    Kirkbride,   13   Elk  Forest,    R.D.    No.    2,   Elkton, 

MP  21921:     Shale  Conversion  Process 

4,154,584  Dr.     C.     Otto    &    Comp.     GmbH,     Germany:       Method    For 

Cooling  Gases  Containing  Naphthalene,   Tar  &  Solids 
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155.715  Occidental  Petroleum  Corporation:  Process  For  Reducing 
The  Organic  Sulfur  Content  Of  Char 

155.716  Atlantic  Richfield  Company:  Process  For  Removing  Sulfur 
From  Coal 

155.717  Atlantic  Richfield  Company:  Process  For  Removing  Sulfur 
From  Coal  Employing  Aqueous  Solutions  Of  Sulfites  And 
Bisulfites 

155,832  The    U.S.    of    America    as    rep,    by    U.S.    Dept.    of    Energy: 

Hydrogenation  Process  For  Solid  Carbonaceous  Materials 

156,595  Peabody  Coal  Company:     Formcoke  Process  And  Apparatus 

157.245  Chevron  Research  Company:  Countercurrent  Plug-Like 
Flow  Of  Two  Solids 

157.246  Exxon  Research  &  Engineering  Co.:  Hydrothermal  Alkali 
Metal  Catalyst  Recovery  Process 

157,291  Gulf     Research    &    Development    Company:        Process    For 

Extending  Life  Of  Coal  Liquefaction  Catalyst 

157,305  Chemap  AG:     Method  Of  Filtering  Molten  Coal 

157,940  Dr.    C.    Otto  &  Company  GmbH:     Method  For  Operating  A 

Battery  Of  Horizontal  Coke  Ovens 

158,548  Atlantic    Richfield   Company:    Process   For   Removing   Sulfur 

From  Coal 

158,610  Bethlehem  Steel    Corporation:      Method   And   Apparatus  For 

Determining   And    Controlling   Amount   of   Carbon   Deposited 
On  A  Surface  By  A  Gas 

158,620  Atlantic  Richfield  Company:     Retorting  Oil  Shale  With  Iron 

Oxide  Impregnated  Porous  Pellets 

158.637  Westinghouse  Electric  Corporation:  Conversion  Of  Coal 
Into  Hydrocarbons 

158.638  Gulf  Research  &  Development  Company:  Conversion  Of 
Coal  Into  Hydrocarbons 

158,948  Texaco,   Inc.:     Conversion  of  Solid  Fuels  Into  Fluid  Fuels 

159,195  Exxon    Research    &   Engineering   Co.:      Hydrothermal   Alkali 

Metal  Recovery  Process 

159,236  Gulf     Oil      Corporation:  Method     For     Combining     Coal 

Liquefaction  And  Gasification  Processes 
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4.159.237  Gulf  Oil  Corporation:  Coal  Liquefaction  Process  Employing 
Fuel  From  A  Combined  Gasifier 

4.159.238  Gulf  Oil  Corporation:  Integrated  Coal  Liquefaction  - 
Gasification  Process 

4,159,240  John  M.    Malek,   P.O.   Box  71  Lomita,   A     90717:     Separating 

Liquid  And  Solid  Products  Of  Liquefaction  Of  Coal  Or  Like 
Carbonaceous  Materials 

4.159.897  Fluid  Coal  Corporation:     Producing  Fluid  Fuel  From  Coal 

4,159,905  Bergwerksverband    GmbH  and    Rheinstahl    Huttenwerke    AG: 

Method   Of   Manufacturing  Green  Hot  Briquettes  From  Fine 
Coal  For  Use  In  Shaft  Furnaces 

4,160,479  Reginald    D.    Richardson,    53    Valecrest    Dr.,    &   Robert    H. 

Shannon    59    Valecrest     Dr.,     both    of    Islington,     Ontario, 
Canada  M9A  4P5:     Heavy  Oil  Recovery  Process 

4.160.719  Phillips  Petroleum  Company:  Iron- Containing  Refractory 
Balls  For  Retorting  Oil  Shale 

4.160.720  University  of  Utah:  Process  And  Apparatus  To  Produce 
Synthetic  Crude  Oil  From  Tar  Sands 

4,160,814  Great   Lakes   Carbon   Corporation:      Thermal   Desulfurization 

And  Calcination  Of  Petroleum  Coke 

4.161.440  Exxon  Research  &  Engineering  Co.:  Liquefaction  Of 
Calcium-Containing  Subbituminous  Coals  And  Coals  Of 
Lower  Rank 

4.161.441  Jacque  C.  Morrell,  4501  Conn.  Ave.,  NW  Wash.,  D.C. 
20008:  Process  For  The  Production  Of  Distillate  Fuels 
From  Oil  Shales  And  By-product  Therefrom 

4.161.442  Mobil  Oil  Corporation:     Processing  Of  Tar  Sands 

4.162.898  The  Standard  Oil  Company:  Process  For  Removing  Sulfur 
From  Coal 

4.162.943  Occidental  Petroleum  Corporation:  Slot  Pyrolysis  Reactor 
And  Method  Of  Pyrolysis 

4.162.944  United  States  Steel  Corporation:  Spotting  Method  And 
Apparatus  For  Coke  Oven  Batteries 

4.162.956  Kerr-McGee  Corporation:  Coal  Deashing  Process  Having 
Improved  Solvent  Recovery  Techniques 

4.162.957  Kerr-McGee  Corporation:  Method  Of  Feeding  Solids  To  A 
Process  Unit 
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4.162.958  Kerr-McGee  Corporation;  Process  For  The  Discharge  Of 
Ash  Concentrate  From  A  Coal  Deashing  System 

4.182.959  Occidental  Petroleum  Corporation;  Production  Of 
Hydrogenated  Hydrocarbons 

4.162.960  Union  Oil  Company  of  California;  Shale  Retorting  Process 
And  Apparatus 

4.162.963  Continental  Oil  Company;  Method  For  Producing 
Hydrocarbon  Fuels  And  Fuel  Gas  From  Heavy  Polynuclear 
Hydrocarbons  By  The  Use  Of  Molten  Metal  Halide 
Catalysts 

4.162.964  Kerr-McGee  Corporation;  Method  Of  Handling  Ash-Rich 
Material  In  A  Coal  Deashing  Process 

4,163,693  Occidental    Petroleum   Corporation;       Fluidizing    A    Mixture 

Of  Particulate  Coal  And  Char 

4,164,397  Herbert    H.    Hunt,    3608    Vine   Maple,    Egene,    Oreg.    97405, 

&  Harold  S.    Worcester,    91040  Hill   Rd.,   Springfield,   Oreg., 
97417;     Fuel  Gas  Production 

4,164,466  Kerr-McGee  Corporation;     Method  Of  Improving  Yield  In  A 

Coal  Liquefaction  Product  Deashing  Process 

4,165,216  Enerco,      Inc.;  Continuous      Drying      And/Or      Heating 

Apparatus 

4,165,220  Centro     Sperimentale      Metallurgio     SpA.;  Process     For 

Producing  Hardened  Semicoke  Briquettes 

4,165,260  Inland    Steel    Company;       Pipeline    Charging    Of    Coal    Into 

Coke  Oven 

4.166.022  Gulf  Research  &  Development  Company;  Recovery  Of  Oil 
From  Oil  Shale 

4.166.023  Sunoco  Energy  Development  Company;  Pour  Point 
Depressant  For  Shale  Oil 
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II.  A.         IN  VITRO  CONVERSION:     OBTAINING  LIQUID  HYDROCARBONS 

2.   APPARATUS 


This  profile  includes  thermolytic  dis- 
tillation apparatus  for  the  conversion  of 
solid  carbonaceous  material  to  liquid 
hydrocarbons. 

INCLUDED  IN  THIS  PROFILE  ARE  ALL 
OF  THE  PATENTS   FROM: 

Class  202,   Subclasses  81-151,   and 

207-230 


ACTIVITY  INDICES   (1976-1978) 

GROWTH  42.1% 

FOREIGN  SHARE  35.4% 

CORPORATE  OWNED  79.8% 

GOVERNMENT  OWNED  0.0% 

U.S.  OWNED  OF   FOREIGN  1.8% 


PATENT  ACTIVITY 

BY  PRTENT  GRRNT  DATE 
1969-1978 


TOTAL 

A A A 

U.S.  ORIGIN 
FOREIGN  ORIGIN 


Patents   80  -1 


1969    70     71     72    73     74     75     76     77  78 


Patents   80 


BY  RPPLICRTION  FILING  DRTE 
1967-1976 
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II.  A.  IN  VITRO  CONVERSION  -  OBTAINING  LIQUID  HYDROCARBONS 

2.  APPARATUS 


ASSIGNEES  WITH  2  OR  MORE  PATENTS  (1/69-12/78) 


KOPPERS  COMPANY  INC.  39 

DR.  C.  OTTO  COMP.  G.M.B.H.  27 

FIRMA  CARL  STILL  15* 

HEINRICH  KOPPERS  GMBH  11* 

OCCIDENTAL  PETROLEUM  CORPORATION  11 

MARATHON  OIL  COMPANY  9 

SALEM  CORPORATION  7 

AMERICAN  WAAGNER-BIRO  COMPANY,  INC.  6 

BERGWERKS VERB AND  GMBH  5 

UNITED  STATES  STEEL  CORPORATION  5 

SUN  OIL  COMPANY  OF  PENNSYLVANIA  4 

ALLIS-CHALMERS  CORPORATION  4 

GREAT  LAKES  CARBON  CORPORATION  4 

NICHOLS  ENGINEERING  +  RESEARCH  CORPORATION  4 

PEABODY  COAL  COMPANY  4 

NIPPON  KOKAN  KABUSHIKI  KAISHA  4 

DRAVO  CORPORATION  3 

BETHLEHEM  STEEL  CORPORATION  3 

CONTINENTAL  OIL  COMPANY  3 

KOPPELMAN,  EDWARD  3 

INTERLAKE  INC.  3 

MOBIL  OIL  CORPORATION  3 

PENNSYLVANIA  COKE  TECHNOLOGY,  INC.  3 

NIPPON  STEEL  CORPORATION  3 

PHILLIPS  PETROLEUM  COMPANY  3 

METALLGESELLSCHAFT  AKTIENGESELLSCHAFT  3 
AGENCE  NATIONALE  DE  VALORISATION  DE  LA 

RECHERCHE  (ANVAR)  3 

WILPUTTE  CORPORATION  3 

TAKEDA  CHEMICAL  INDUSTRIES,  LTD.  3 

BARNEBEY-CHENEY  CO.  2 

NATIONAL  STEEL  CORPORATION  2 

MONSANTO  COMPANY  2 

CHEVRON  RESEARCH  COMPANY  2 

INGERSOLL-RAND  RESEARCH  INC.  2 

OIL  SHALE  CORPORATION  2 

EXXON  RESEARCH  +  ENGINEERING  CO.  2 

HARTUNG,  KUHN  +  CO.  MASCHINENFABRIK  GMBH  2 

STANDARD  OIL  COMPANY  2 

HOOGOVENS  IJMUIDEN  B.V.  2 

WESTVACO  CORPORATION  2 

DIDIER  ENGINEERING  GMBH  2 

LAMPL,  HELMA  2 

MANNESMANN  AKTIENGESELLSCHAFT  2 

*Composite  total,  see  Appendix  A. 
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II.A.  IN  VITRO  CONVERSION:     OBTAINING  LIQUID  HYDROCARBONS 

2.     APPARATUS 

PATENTING  UPDATE   (1/79-8/79) 

Patent  No.  Assignee  &  Title 

4.133.719  Didier  Engineering  GmbH,  Fed.  Rep.  Of  Germany:  Process 
And  Apparatus  For  Charging  Inclined  Chamber  Coke  Oven 

4.133.720  Wolfgang  Franzer  Bochum-Wattenscheid,  and  Hans  J. 
Adamus,  Essen  Both  of  Fed.  Rep,  of  Germany:  Support 
Apparatus  For  A  Battery  Of  Underjet  Coke  Ovens 

4,135,982  Occidental   Petroleum  Corporation:     Method  For  Preventing 

Plugging  In  The  Pyrolysis  Of  Agglomerative  Coals 

4,135,984  John    D.     Kirschmann,     933     Anderson    St.,     Bismarck,     N. 

Dak.:     Water  Distiller 

4,135,986  Koppers   Company,   Inc.:     One-Spot  Rotary  Coke  Quenching 

Car 

4,137,052  Anthony    A.    DuPont,    12    Outrider    Rd.,    Rolling    Hills,    CA 

90274:     Apparatus  And  System  For  Producing  Coal  Gas 

4,139,419  Hutni     Projekt     Praha,     Projekcnia     inzenyrska    organizace: 

Arrangement    For    Dosing    A    Coal    Charge    To    A    Coking 
Battery 

4,140,478  Kobe    Steel,     Ltd:       Process    And    Apparatus    For    Heating 

Solid  Materials  Containing  Volatile  Matters 

4,141,694  Technology    Application    Services    Corporation:       Apparatus 

For    The    Gasification    Of    Carbonaceous    Matter   By   Plasma 
Arc  Pyrolysis 

4.141.793  Nissho-Iwai,    Ltd.:      Process    For   Prepartion   Of   Coke   And 
Carbonizer  Therefor 

4.141.794  Occidental     Petroleum    Corporation:        Grid- Wall    Pyrolysis 
Reactor 

4.141.795  Nippon  Kokan  Kabushiki  Kaisha,  Japan:  Dry  Type  Method 
For  Quenching  Coke 

4.141.796  Bethlehem  Steel  Corporation:  Coke  Oven  Emission  Control 
Method  And  Apparatus 

4.141.797  Dr.  C.  Otto  &  Co.,  GmbH,  Fed.  Rep,  of  Germany: 
Method  Of  Operating  A  Battery  Of  Coke  Ovens 
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4,142,867  Karl      Kiener,      7081      Goldshofe,      Ostalbkreis,      Germany: 

Apparatus  For  The  Production  OF  Combustible  Gas 

4,142,942  Albert    Calderon,    1065    Melrose    Dr.,    Bowling    Green,    OH 

43402:     Method  And  Apparatus  For  Quenching  Coke 

4,145,195  Firma     Carl     Still:         Adjustable     Device     For     Removing 

Pollutants    From    Gases    And    Vapors    Evolved    During    Coke 
Quenching  Operations 

4,145,256  Georgia  Tech   Research   Inst.:      Method  And  Apparatus  For 

Producing  A  Carbonaceous  Residue  Product 

4,145,274  Occcidental    Petroleum  Corporation:      Pyrolysis  With  Staged 

Recovery 

4,146,359  Occidental    Petroleum   Corporation:       Method    For    Reacting 

Nongaseous  Material  With  A  Gaseous  Reactant 

4,146,460  Delbert   D.   Thomas,  152  Cameo  Dr.,   Redlands,   CA    92373: 

Oil  Shale  Retort  Apparatus  And  Process 

4.147.593  Occidental  Petroleum  Corporation:  Flash  Pyrolysis  Of 
Organic  Solid  Waste  Employing  Ash  Recycle 

4.147.594  Koppers  Company,  Inc.:  One-Spot  Cylindrical  Coke 
Quenching  Car  And  Quenching  Method 

4,148,710  Occidental    Oil    Shale,     Inc:        Fluidized    Bed    Process    For 

Retorting  Oil  Shale 

4,149,845  Marathon    Oil    Company:       Rabbles    And    Material    Handling 

Systems  Utilizing  The  Same 

4,149,939  Salem  Corporation:     Method  And  Apparatus  For  Feeding  An 

Oxidant  Within  A  Furnace  Enclosure 

4.151.044  Occidental  Research  Corporation:  Process  For  the 
Pyrolysis  Of  Carbonaceous  Materials  In  A  Double  Helix 
Cyclone 

4.151.045  Didier  Engineering  GmbH,  Fed.  Rep.  Of  Germany: 
Apparatus  For  Charging  Inclined  Chamber  Coke  Oven 

4,152,122  Syngas   International,    Ltd:      Apparatus   For   The   Production 

Of  Methane  Containing  Gas  By  Hydrogasification 

4,159,306  Adolf    H.    Borst,    Schloss    Ramberg,    7322    Donzdorf,    Fed. 

Rep,     of    Germany:        Apparatus    For    The    Production    Of 
Activated  Carbon 
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4,159,924  Fir  ma    Carl    Still    Recklinghausen,    Fed.    Rep.    Of    Germany: 

Combined  Control  Device  For  The  Operation  Of  Coke  Oven 
Batteries  To  Effect  Switching  Of  The  Regenerative  Heating 
System  From  One  Group  Of  Flues  To  Another  And  For 
Converting  From  One  Heating  Gas  To  Another 

4,160,720  University    of    Utah:      Process    And    Apparatus   To    Produce 

Synthetic  Crude  Oil  From  Tar  Sands 

4,161,441  Jacque    C.    Morrell,    4501    Conn.    Ave,    N.W.,    Wash.,    D.C. 

20008:  Process  For  The  Production  Of  Distillate  Fuels 
From  Oil  Shales  And  By-Product  Therefrom 

4,162,943  Occidental    Petroleum  Corporation:      Slot   Pyrolysis   Reactor 

And  Method  Of  Pyrolysis 

4,162,960  Union  Oil   Company  of  California:     Shale  Retorting  Process 

And  Apparatus 

4.163.693  Occidental    Petroleum   Corporation:       Fluidizing    A    Mixture 
Of  Particulate  Coal  And  Char 

4.163.694  Alexandr  N.  Minasov,  ulitsa  Ivanova,  12116  KV  59;  Evgeny 
P.  Likhogub,  ultisa  Slinka  2  KV  11;  &  Stanislav  S.  Sergeev 
ultisa  Kosmonvtov  3  kv!14,  all  of  Kharkov,  U.S.S.R.: 
Heating  Wall  For  Coke  Ovens 

4,165,216  Enerco,      Inc.:  Continuous      Drying      And/Or      Heating 

Apparatus 

4,165,971  Projektierung     Chemische     Verfahrenstechnik     GmbH,     Fed. 

Rep,  of  Germany:  Apparatus  For  The  Gasification  Of 
Carbonaceous  Material 
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II.  B. 


IN  VITRO  CONVERSION:     OBTAINING  FUEL  GAS 


1.  PROCESSES 


This  profile  includes  conversion  of  solid 
carbonaceous  material  to  fuel  gas,  i.e., 
gaseous  mixtures  containing  hydrocarbons 
which  are  used  for  heating  and  illumina- 
ting. As  such  processes  are  often 
accomplished  in  two  steps,  that  is, 
so  lid- to-liquid  followed  by  liquid-to-gas, 
also  included  in  this  area  are  processes 
whereby  fuel  gas  is  produced  from  liquid, 
such  as  oil,  or  from  a  mixture  of  a  solid 
and  a  liquid.  Such  processes  are  normally 
thermal  and  carried  out  in  a  retort  in  the 
presence  of  a  variety  of  reactants  in- 
cluding hydrogen,  carbon  dioxide,  water, 
air  and  steam. 


INCLUDED  IN  THIS  PROFILE  ARE  ALL  OF 
THE  PATENTS  FROM: 


Class  48,   Subclasses  197R  and  200-215 


ACTIVITY  INDICES   (1976-1978) 

GROWTH  42.9% 

FOREIGN  SHARE  33.6% 

CORPORATE  OWNED  85.2% 

GOVERNMENT  OWNED  4.7% 

U.S.  OWNED  OF  FOREIGN  8.4% 


PATENT  ACTIVITY 

BY  PATENT  GRRNT  DATE 
1969-1978 


Patents     120  -i 


TOTAL 

A A A 


1969         70  71  72  73  74  75  76  77  78 


BY  APPLICATION  FILING  DATE 
1967-1976 


TOTAL 

A A A 

U.S.  ORIGIN 
FOREIGN  ORIGIN 


>^ 


-rf 


1967    68     69    70    71     72    73     74     75     76 
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II.B.  IN  VITRO  CONVERSION  -  OBTAINING  FUEL  GAS 

1.  PROCESSES 

ASSIGNEES  WITH  4  OR  MORE  PATENTS  (1/69-12/78) 


EXXON  RESEARCH  +  ENGINEERING  CO.  72 

TEXACO  INC.  56 

METALLGESELLSCHAFT  AKTIENGESELLSCHAFT  27 

CHEVRON  RESEARCH  COMPANY  17 

UNITED  STATES  OF  AMERICA,  INTERIOR  17 

TEXACO  DEVELOPMENT  CORPORATION  17 

PHILLIPS  PETROLEUM  COMPANY  16 

INSTITUTE  OF  GAS  TECHNOLOGY  14 

BRITISH  GAS  CORPORATION  12 

GAS  COUNCIL  12 

UNITED  STATES  OF  AMERICA,  DEPARTMENT  OF  ENERGY  12* 

OCCIDENTAL  PETROLEUM  CORPORATION  11 

MOBIL  OIL  CORPORATION  11 

JAPAN  GASOLINE  CO.,  LTD.  10 

UOP  INC.  9 

PULLMAN,  INCORPORATED  9 

UNITED  TECHNOLOGIES  CORPORATION  9 

SHELL  OIL  COMPANY  8 

UNION  CARBIDE  CORPORATION  8 

IMPERIAL  CHEMICAL  INDUSTRIES  LIMITED  8 

CONSOLIDATION  COAL  COMPANY  7 

HYDROCARBON  RESEARCH  INC.  7 

MITSUI  SHIPBUILDING  AND  ENGINEERING  CO.  LTD.  6 

CHEMICAL  CONSTRUCTION  CORPORATION  6 

TEXAS  INSTRUMENTS,  INCORPORATED  5 

KAMYR  INC.  5 

GULF  OIL  CORPORATION  5 

GENERAL  ELECTRIC  COMPANY  5 

DR.  C.  OTTO  COMP.  G.M.B.H.  5 

LEAS  BROTHERS  DEVELOPMENT  CORPORATION  5 

SIEMENS  AKTIENGESELLSCHAFT  5 

FOSTER  WHEELER  ENERGY  CORPORATION  5 

LUMMUS  COMPANY  5 

AIR  PRODUCTS  +  CHEMICALS,  INC.  4 
LA  SOCIETE  CHIMIQUE  DE  LA  GRANDE 

PAROISSE,  AZOTE  4 

ROCKWELL  INTERNATIONAL  CORPORATION  4 

KRUPP  KOPPERS  GMBH  4 

ATLANTIC  RICHFIELD  COMPANY  4 

UNION  OIL  COMPANY  OF  CALIFORNIA  4 

BATTELLE  DEVELOPMENT  CORPORATION  4 

WESTINGHOUSE  ELECTRIC  CORP.  4 

COG AS  DEVELOPMENT  COMPANY  4 

E.  I.  DU  PONT  DE  NEMOURS  AND  COMPANY  4 

TOYOTA  JIDOSHA  KOGYO  KABUSHIKI  KAISHA  4 

CITIES  SERVICE  COMPANY  4 

SHELL  INTERNATIONALE  RESEARCH  MAATSCHAPPI J ,  B.V.  4* 

COMBUSTION  ENGINEERING  INC.  4 

RALPH  M.  PARSONS  COMPANY  4* 

*Composite  total,  see  Appendix  A. 
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II.B.  IN  VITRO  CONVERSION:     OBTAINING  FUEL  GAS 

1.     PROCESSES 

PATENTING  UPDATE   (1/79-8/79) 

Patent  No.  Assignee  &  Title 

4,132,065  Texaco,    Inc.:      Production   Of   H2    And   CO-Containing   Gas 

Stream  And  Power 

132,764  Phillips     Petroleum     Company:  Production     Of     Carbon 

Monoxide  From  Carbonaceous  Material  And  Zinc  Oxide 


133.739  Chevron  Research  Company:     Retorting  Process 

133,825  British   Gas   Corporation:     Production  Of  Substitute  Natural 

Gas 

134.740  Texaco,    Inc.:      Method  For  Energy  Utilization  In  Producing 
Synthesis  Gas  And  Recovering  Unconverted  Carbon 

134,824  Union    Carbide    Corporation:       Integrated    Process    For    the 

Partial  Oxidation-Thermal  Cracking  Of  Crude  Oil 
Feedstocks 

134,907  Hazen    Research,    Inc.:      Process    For    Enhancing   The    Fuel 

Valve  Of  Low  BTU  Gas 

135,889  University     of     Utah:         Single     Stage,     Coal     Gasification 

Reactor 

135,893  Cogas  Development  Company:     Mixing  Method  And  Device 

135,968  Weyhaeuser  Company:     Spent  Liquor  Treatment 

137,051  General  Electric  Company:     Grate  For  Coal  Gasifier 

137,053  Chevron  Research  Company:     Gasification  Process 

140 ,  184  Ira    C.    Bechtold,    1987    Skyline    Vista    Dr.    La    Habra,    CA 

90631,  H.  Randall  Emmerson,  47  Rockview  Dr.,  Irvine, 
CA  92715:  Method  For  Producing  Hydrocarbons  From 
Igneous  Sources 

140,493  Phillips       Petroleum      Company:  Hydrocarbon      Steam 

Reforming  Process 

140,583  Pioneer       Corporation:  Processing      Of      Lignite      For 

Petrochemicals 

141.695  Texaco,    Inc.:      Process   For    Gas   Cleaning   With   Reclaimed 
Water 

141.696  Texaco,    Inc.:      Process   For   Gas   Cleaning   With   Reclaimed 
Water  And  Apparatus  For  Water  Reclamation 
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4,141,794  Occidental     Petroleum    Corporation:        Grid- Wall    Pyrolysis 

Reactor 

4,145,274  Occidental    Petroleum   Corporation:      Pyrolysis    With   Staged 

Recovery 

4,146,359  Occidental    Petroleum   Corporation:       Method    For    Reacting 

Nongaseous  Material  With  A  Gaseous  Reactant 

4.146.369  Projektierung  Chemische  Verfahren  Stechnik  GmbH,  Fed. 
Rep.  Of  Germany:  Process  For  Gas  Production  From  Solid 
Fuels 

4.146.370  Shell  Internationale  Research  Maatschappij  B.V.:  Process 
And  Apparatus  For  The  Partial  Combustion  of  Coal  Powder 

4,147,593  Occidental     Petroleum    Corporation:        Flash    Pyrolysis    Of 

Organic  Solid  Waste  Employing  Ash  Recycle 

4,147,660  Osaka    Gas    Company,    Ltd:       Method    For    Reactivation    Of 

Platinum     Group     Metal     Catalyst     With    Aqueous    Alkaline 
And/Or  Reducing  Solutions 

4,149,856  Willy    Keller,     Hettlingerstrasse    7,8472    Seuzach,     Zurich, 

Switzerland:         Method     And     Appartus    For     Producing    A 
Gaseous  Fuel  By  Means  Of  Solar  Energy 

4,149,859  Shell    Internationale    Research    Maatchappij    B.V.:       Process 

For    Cooling    And    Separation    Of    Dry    Particulate    Matter 
From  A  Hot  Gas 

4,149,971  Krupp-Koppers    GmbH  Fed.    Rep.    Of   Germany:      Two-Stage 

Process  And  Apparatus  For  The  Separation  Of  Tar 

4,150,953  General   Electric   Company:      Coal  Gasification  Power  Plant 

And  Process 

4,151,044  Occidental      Research     Corporation:  Process     For     The 

Pyrolysis    Of    Carbonaceous    Materials    In    A    Double    Helix 
Cyclone 

4,151,191  The      American      Gas      Association:  Sulfur      Resistent 

Molybdenum  Catalysts  For  Methanation 

4.153.426  Arthur  G.  McKee  &  Company:     Synthetic  Gas  Production 

4.153.427  The  U.S.    of  America  as  rep,   by  the  U.S.   DoE,   Wash.   D.C.: 
Apparatus    And     Method    For    Feeding    Coal    Into    A    Coal 
Gasifier 

4.154.581  Battelle  Development  Corporation:  Two-Zone  Fluid  Bed 
Combustion  Or  Gasification  Process 

4.154.582  General  Electric  Company:  Method  Of  Solids  Discharge 
From  Coal  Gasifier  Grate 
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155,985  Metallgesellschaft    Aktiengesellschaft    Frankfurt    am    Main, 

Fed.  Rep,  of  Germany:     Process  Of  Purifying  Gases 

155,990  Hitachi,    Ltd.:       Process    For    Removal    And    Recovery    Of 

Sulfide  From  Coal  Gas 

157.244  Dr.     C.     Otto    &    Comp.        GmbH,    Fed.     Rep,    of    Germany: 
Gas-Cooling  Method  And  Apparatus 

157.245  Chevron     Research     Company:        Countercurrent    Plug-Like 
Flow  Of  Two  Solids 

157.246  Exxon    Research    &   Engineering   Co.:      Hydrothermal   Alkali 
Metal  Catalyst  Recovery  Process 

158,552  Combustion     Engineering,      Inc.:  Entrained     Flow     Coal 

Gasifier 

158,637  Westinghouse    Electric    Corp.:        Conversion    Of    Coal    Into 

Hydrocarbons 

158,697  Clean  Energy  Corporation:     Coal  Treatment  Apparatus 

158,948  Texaco,   Inc.:     Conversion  Of  Solid  Fuels  Into  Fluid  Fuels 

159,195  Exxon    Research    &   Engineering   Co.:      Hydrothermal   Alkali 

Metal  Recovery  Process 

159,201  Krupp-Koppers    GmbH,     Fed.    Rep,    of    Germany:       Process 

For  Producing  A  Carbon  Monoxide-Rich  Gas 

159.236  Gulf     Oil      Corporation:  Method     For     Combining     Coal 
Liquefaction  And  Gasification  Process 

159.237  Gulf  Oil   Corporation:     Coal  Liquefaction  Process  Employing 
Fuel  From  A  Combined  Gasifier 

159.238  Gulf     Oil     Corporation:         Integrated        Coal     Liquefaction 
Gasification  Process 

160,649  UOP,    Inc.:      Substituted   Natural  Gas  Via  Steam  Reforming 

Of  Kerosene 

161,393  Metallgesellschaft    Aktiengesellschaft,    Frankfurt    am   Main: 

Shift  Conversion  Of  Raw  Gas  From  Gasification  Of  Coal 

161,442  Mobil  Oil  Corporation:     Processing  Of  Tar  Sands 

164,397  Herbert    H.    Hunt,    3608    Vine   Maple,    Eugene,    Oreg.    97405 

&     Harold     S.     Worcester,     91040     Hill     Rd.,     Springfield, 
Oreg.,   97417:     Fuel  Gas  Production 


4,165,970  Metallgesellschaft     Aktiengesellschaft     Frankfurt    am    Main: 

Process   And  Apparatus  For   Gasifying  Granular   Coal  Under 
Superatmospheric  Pressure 
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II.  B.  IN  VITRO  CONVERSION:     OBTAINING  FUEL  GAS 

2.  APPARATUS 


This  profile  includes  the  apparatus  to 
carry  out  the  processes  described  in  the 
preceding  profile. 

INCLUDED  IN  THIS  PROFILE  ARE  ALL 
OF  THE  PATENTS  FROM: 

Class  48,  Subclasses  61-113  and  118.5 


ACTIVITY  INDICES   (1976-1978) 

GROWTH  49.3% 

FOREIGN  SHARE  40.5% 

CORPORATE  OWNED  79.0% 

GOVERNMENT  OWNED  5.4% 

U.S.  OWNED  OF  FOREIGN  6.7% 


PATENT  ACTIVITY 


Pat»nt»   60  -i 


BY  PATENT  GRRNT  DATE 
1969-1978 


TOTAL 

A A A 

U.S.    ORIGIN 


1969         70  71  72  73  74  75  76  77 


Pat«nt«       60  -i 


BY  APPLICATION  FILING  DATE 
1967-1976 


45- 


T0TRL 
A A A 


U.S.  ORIGIN 
FOREIGN  ORIGIN 


30- 


15- 


1967    68     69     70     71     72    73    74    75     76 
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II.B.  IN  VITRO  CONVERSION  -  OBTAINING  FUEL  GAS 

2.  APPARATUS 


ASSIGNEES  WITH  2  OR  MORE  PATENTS  (1/69-12/78) 


UNITED  TECHNOLOGIES  CORPORATION  14 

EXXON  RESEARCH  +  ENGINEERING  CO.  11 

GENERAL  ELECTRIC  COMPANY  8 

DR.  C.  OTTO  COMP.  G.M.B.H.  8 

METALLGESELLSCHAFT  AKTIENGESELLSCHAFT  8 

SIEMENS  AKTIENGESELLSCHAFT  8 

UNITED  STATES  OF  AMERICA,  DEPARTMENT  OF  ENERGY  7 

BRITISH  GAS  CORPORATION  7 

OCCIDENTAL  PETROLEUM  CORPORATION  6 

TEXAS  INSTRUMENTS,  INCORPORATED  5 

TEXACO  DEVELOPMENT  CORPORATION  5 

KAMYR  INC.  5 

MITSUI  SHIPBUILDING  AND  ENGINEERING  CO.  LTD.  5 

UNION  CARBIDE  CORPORATION  4 

UNITED  STATES  OF  AMERICA,  INTERIOR  4 

CALIFORNIA  INSTITUTE  OF  TECHNOLOGY  3 

KOPPELMAN,  EDWARD  3 

INSTITUTE  OF  GAS  TECHNOLOGY  3 

GAS  COUNCIL  3 

ECONO  FUEL  SYSTEMS,  INC.  3 

MCDOWELL-WELLMAN  ENGINEERING  COMPANY  3 

NISSAN  MOTOR  CO.,  LTD.  3 

SUN  OIL  COMPANY  OF  PENNSYLVANIA  3 

STEAG  AG  3* 

ALLIED  CHEMICAL  CORPORATION  2 

KINGSFORD  COMPANY  2 

SHELL  OIL  COMPANY  2 

INGERSOLL-RAND  RESEARCH  INC.  2 

TEXACO  INC.  2 

COMBUSTION  ENGINEERING  INC.  2 

HEINRICH  KOPPERS  GMBH  2* 

CHEVRON  RESEARCH  COMPANY  2 

CONSOLIDATION  COAL  COMPANY  2 

CHEMICAL  CONSTRUCTION  CORPORATION  2 

TORRAX  SYSTEMS,  INC.  2 

KRUPP  KOPPERS  GMBH  2 

THAGARD  TECHNOLOGY  COMPANY  2 

MOBIL  OIL  CORPORATION  2 

AB  MOTALA  VERKSTAD  2 

UNIVERSITY  OF  CALIFORNIA,  THE  REGENTS  OF  2 

URBAN  RESEARCH  DEVELOPMENT  CORPORATION  2 

WESTINGHOUSE  ELECTRIC  CORP.  2 

SHELL  INTERNATIONALE  RESEARCH  MAATSCHAPPIJ  B.V.  2* 

RHEINISCHE  BRAUNKOHLENWERKE  AG  2* 


*Composite  total,  see  Appendix  A. 
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II.B.  IN  VITRO  CONVERSION:     OBTAINING  FUEL  GAS 
2.   APPARATUS 

PATENTING  UPDATE   (1/79-8/79) 

Patent  No.  Assignee  &;  Title 

4.134.738  Foster  Wheeler  Energy  Corporation:  Automated  Poking 
System  For  Coal  Gasifier 

4.134.739  Siemens  Akteingesellschaft:  Starting  Device  For  A 
Reformed  Gas  Generator 

4,135,885  Wormser  Engineering,   Inc.:     Burning  And  Desulfizing  Coal 

4,135,889  University     of     Utah:         Single     Stage,     Coal     Gasification 

Reaction 

4.137.051  General  Electric  Company:     Grate  For  Coal  Gasifier 

4.137.052  Anthony  A.  du  Pont,  12  Outrider  Rd.,  Rolling  Hills,  CA 
90274,  &  Joseph  A.  Connell,  24815  S.  Normandie  Ave., 
Harbor  City,  CA  90710:  Apparatus  And  System  For 
Producing  Coal  Gas 

4,141,694  Technology    Application    Services    Corporation:       Apparatus 

For    The    Gasification    Of    Carbonaceous    Matter   By   Plasma 
Arc  Pyrolysis 

4.142.867  Karl  Kiener,  7081  Goldshofe,  Ostalbkreis,  Germany: 
Apparatus  For  The  Production  Of  Combustible  Gas 

4.142.868  The    U.S.    of    America,    As    Rep.    By   the   U.S.    DoE,    Wash. 
D.C.:      Wear    Compensating   Seal    Means   For   Rotary   Piston 
Coal  Feeder 

4,145,998  Econo  Fuel  Systems,   Inc.:     Hot  Fuel  Gas  Generator 

4,146,359  Occidental    Petroleum   Corporation:       Method    For    Reacting 

Nongaseous  Material  With  A  Gaseous  Reactant 

4,146,370  Shell    Internationale    Research    Maatschappij    B.V.:      Process 

And     Apparatus     For     The     Partial     Combustion     Of     Coal 
Powder 

4,149,856  Willy  Keller,   Hettlingerstrasse  7,8472  Switzerland:     Method 

And  Apparatus  For  Producing  A  Gaseous  Fuel  By  Means  Of 
Solar  Energy 

4,149,939  Salem  Corporation:     Method  And  Apparatus  For  Feeding  An 

Oxidant  Within  A  Furnace  Enclosure 
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4,150,759  United  States  of  America  as  rep,   by  The  U.S.    DoE,    Wash. 

D.C.;     Solids  Feeder  Apparatus 

4.150.953  General  Electric  Company;  Coal  Gasification  Power  Plant 
And  Process 

4.150.954  Daimler-Benz  Aktiengesellschaft,  Fed.  Rep.  Of  Germany; 
Split  Gas  Generator 

4,151,044  Occidental      Research     Corporation;  Process     For     The 

Pyrolysis    Of    Carbonaceous    Materials    In    A    Double    Helix 
Cyclone 

4,152,122  Syngas   International,    Ltd;      Apparatus   For   The   Production 

Of  Methane  Containing  Gas  By  Hydrogasification 

4.153.426  Artam  G.  McKee  &  Co.;     Synthetic  Gas  Production 

4.153.427  United  States  of  America  as  rep,  by  the  U.S.  DoE, 
Wash.  D.C.;  Apparatus  And  Method  For  Feeding  Coal  Into 
A  Coal  Gasifier 

4,155,720  The    Broken    Hill    Proprietary    Company,    Ltd.;       Apparatus 

For  The  Production  Of  Gaseous  Mixtures 

4,157,244  Dr.    C.    Otto  &  Comp.   GmbH,   Fed.   Rep.   Of  Germany;     Gas 

Cooling  Method  And  Apparatus 

4,157,896  Horizons     Research     Incorporated;         Apparatus     For     The 

Production  Of  Carbon  Monoxide  And  Hydrogen 

4,157,958  Bernard    H.    Chow,    6340    Morazgan   St.,    North    Highlands, 

CA      95660;      Inverted    Vessel   Processing   Method   For   The 
Production  Of  Methane  Gas 

4,158,697  Clean  Energy  Corporation;     Coal  Treatment  Apparatus 

4,159,447  Dr.     C.     Otto    &    Comp.     Gmbh,     Fed.     Rep,     of    Germany; 

System      For      Detecting      Faults      In     The      Wall      Of     A 
High-Temperature  Pressure  Vessel 

4,162,943  Occidental    Petroleum  Corporation;      Slot   Pyrolysis   Reactor 

&  Method  Of  Pyrolysis 

4,164,397  Herbert    H.    Hunt,    3608   Vine   Maple,    Eugene,    Oreg.,    97405 

&  Harold  S.    Worcester,    91040   Hill    Rd.,   Springfield,    Oreg. 
97417;     Fuel  Gas  Production 

4.165.970  Metallgesellschaft  Akteingesellschaft,  Germany;  Process 
And  Apparatus  Gasifying  Granular  Coal  Under 
Superatmospheric  Pressure 

4.165.971  Projektierung     Chemische    Verfahrenstechmik,     GmbH    Fed. 
Rep.     Of    Germany;        Apparatus    For    The    Gasification    Of 
Carbonaceous  Material 
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n.  C.  IN  VITRO  CONVERSION:     PROCESSES  INVOLVING  SYNTHESIS  GAS 

1.  CONVERSION  TO  SYNTHESIS  GAS 


This  profile  includes  processes  for 
conversion  of  a  starting  material,  including 
solid  carbonaceous  material,  to  synthesis 
gas,  i.e.,  CO+H2,  which  may  be  used  as  a 
fuel  or  as  a  reactant  to  make  synthetic 
liquid  hydrocarbons  (e.g.,  gasoline)  or 
gaseous  hydrocarbons  (e.g.,  fuel  gas). 
Peripheral  areas  wherein  CO+H2  may  be 
produced  as  an  intermediate  or  by-product 
have  not  been  included. 


PATENT  ACTIVITY 

BY  PATENT  GRRNT  DRTE 
1969-1978 

TOTAL 


INCLUDED  IN  THIS  PROFILE  ARE  ALL  OF 
THE  PATENTS  FROM: 

Class  252,   Subclass  373 

ACTIVITY  INDICES   (1976-1978) 


GROWTH 

43.6% 

FOREIGN  SHARE 

35.6% 

CORPORATE  OWNED 

90.6% 

GOVERNMENT  OWNED 

4.7% 

U.S.  OWNED  OF  FOREIGN 

11.3% 

Patent*       60  - 

U.S.  ORIGIN 
FOREIGN  ORIGIN 


1969 


71 


72     73     74     75     76     77  78 


BY  APPLICATION  FILING  DATE 
1967-1976 


TOTAL 

* ft A 


U.S.  ORIGIN 
FOREIGN  ORIGIN 


1967 


68 


69 


70 


71 


72 


73 


74 
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I I.C.  IN  VITRO  CONVERSION  -  PROCESSES  INVOLVING  SYNTHESIS 

GAS 
1.  CONVERSION  TO  SYNTHESIS  GAS 

ASSIGNEES  WITH  2  OR  MORE  PATENTS  (1/69-12/78) 


TEXACO  INC.  59 

TEXACO  DEVELOPMENT  CORPORATION  26 

METALLGESELLSCHAFT  AKTIENGESELLSCHAFT  19 

EXXON  RESEARCH  +  ENGINEERING  CO.  17 

CHEVRON  RESEARCH  COMPANY  12 

SHELL  OIL  COMPANY  8 

PULLMAN,  INCORPORATED  7 

COGAS  DEVELOPMENT  COMPANY  5 

UNITED  TECHNOLOGIES  CORPORATION  5 

LUMMUS  COMPANY  5 

GULF  OIL  CORPORATION  5 

JAPAN  GASOLINE  CO.,  LTD.  5 

BASF  AKTIENGESELLSCHAFT  5 

PHILLIPS  PETROLEUM  COMPANY  5 

E.  I.  DU  PONT  DE  NEMOURS  AND  COMPANY  4 

MOBIL  OIL  CORPORATION  4 

TOYO-KOGYO  CO.,  LTD.  4 

UNITED  STATES  OF  AMERICA,  DEPARTMENT  OF  ENERGY  4 

IMPERIAL  CHEMICAL  INDUSTRIES  LIMITED  4 

ENGELHARD  MINERALS  +  CHEMICALS  CORPORATION  3* 

DR.  C.  OTTO  COMP.  G.M.B.H.  3 

RALPH  M.  PARSONS  COMPANY  3 

TEXAS  INSTRUMENTS,  INCORPORATED  3 

RUHRCHEMIE  AG  3 

UNION  OIL  COMPANY  OF  CALIFORNIA  3 

FLUOR  CORPORATION  3 

MARATHON  OIL  COMPANY  2 

CHEMICAL  CONSTRUCTION  CORPORATION  2 

GENERAL  ELECTRIC  COMPANY  2 

OCCIDENTAL  PETROLEUM  CORPORATION  2 

GAS  COUNCIL  2 

HUTTENWERK  OBERHAUSEN  AG.,  FIRMA  2 

FIERRO  ESPONJA  S.A.  2 

CONTINENTAL  OIL  COMPANY  2 

BETHLEHEM  STEEL  CORPORATION  2 

ROCKWELL  INTERNATIONAL  CORPORATION  2 

UNION  CARBIDE  CORPORATION  2 

INSTITUTE  OF  GAS  TECHNOLOGY  2 

NIPPON  KOKAN  KABUSHIKI  KAISHA  2 

ALLIED  CHEMICAL  CORPORATION  2 
UNITED  STATES  OF  AMERICA,  NATIONAL  AERONAUTICS 

AND  SPACE  ADM  2 

UNITED  STATES  OF  AMERICA,  INTERIOR  2 

MIDLAND-ROSS  CORPORATION  2 

UOP  INC.  2 


*Composite  total,  see  Appendix  A. 
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II.C.  IN  VITRO  CONVERSION:     PROCESSES  INVOLVING  SYNTHESIS  GAS 
1.     CONVERSION  TO  SYNTHESIS  GAS 

PATENTING  UPDATE   (1/79-8/79) 

Patent  No.  Assignee  &  Title 

4,134,740  Texaco   Inc.;      Method    For   Energy   Utilization  In   Producing 

Synthesis  Gas  And  Recovering  Unconverted  Carbon 

4,140,493  Phillips       Petroleum      Company;  Hydrocarbon      Steam 

Reforming  Process 

4.141.695  Texaco,    Inc.:      Process   For    Gas   Cleaning   With   Reclaimed 
Water 

4.141.696  Texaco,    Inc.:      Process    For    Gas   Cleaning   With   Reclaimed 
Water  And  Apparatus  For  Water  Reclamation 

4,142,988  Imperial    Chemical    Industries    Ltd:      Carbon    Monoxide  Shift 

Process 

4,146,369  Projektierung    Chemische   Verfahrenstechnik    GmbH:    Process 

For  Gas  Production  From  Solid  Fuels 

4,147,660  Osaka    Gas    Company,    Ltd.:      Method   For   Reactivation   Of 

Platinum  Group  Metal  Catalyst  With  Aqueous  Alkaline 
And/Or  Reducing  Solutions 

4,149,859  Shell    Internaltionale    Research    Maatchappij    B.V.:      Process 

For  Cooling  And  Separation  Of  Dry  Particulate  Matter 
From  A  Hot  Gas 

4,151,107  Monsanto     Company:         Catalysis     Of     Water-     Gas     Shift 

Reaction 

4,152,119  Dynecology    Inc.:      Briquette    Comprising    Caking    Coal    And 

Municipal  Solid  Waste 

4,153,580  United  Catalysts  Inc.:     CO-Conversion  Catalysts 

4,154,582  General    Electric    Company:       Method    Of    Solids    Discharge 

From  Coal  Gasifier  Grate 

4,156,659  United  States  Steel   Corporation:     Method  Of  Manufacturing 

A  Reducing  Gas  Useful  In  A  Direct  Reduction  Process 

4,161,393  Metallgesellschaft    Aktiengsellschaft:       Shift    Conversion    Of 

Raw  Gas  From  Gasification  of  Coal 

4,161,510  Chevron    Research    Company:       Reforming    Furnace    Having 

Ceramic  Coated  Tubes 

4,166,101  Emmamuel       E.       A.       Neel;       Michael       Deflin;       Jacques 

Vanrenterghem  &  Jean  Claude  Clement  all  of  Grand 
Courrone,  France:  Process  Of  The  Preparation  Of  A 
Hydrogen-Rich  Gas  And  The  Catalyst  Used  In  The  Process 
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II.   C. 


IN  VITRO  CONVERSION;     PROCESSES  INVOLVING  SYNTHESIS  GAS 
2.     REACTING  SYNTHESIS  GAS 


This  profile  includes  processes  which  are 
directed  to  the  reaction  of  CO  and/or  CO2 
with  H2,  i.e.,  the  reaction  of  synthesis 
gas,  to  form  one  or  more  carbon  com- 
pounds, such  as,  gaseous  hydrocarbons 
(methanization),  or  liquid  hydrocarbons 
("Fischer-Tropsch"  synthesis)  or  oxygen- 
ated compounds  (methanol).  Processes 
may  also  include  the  conversion  of  a 
starting  material  to  synthesis  gas  as  a 
first  step. 


INCLUDED  IN  THIS  PROFILE  ARE  ALL  OF 
THE  PATENTS  FROM: 

Class  260,   Subclasses  449L-450 


ACTIVITY  INDICES   (1976-1978) 

GROWTH  66.7% 

FOREIGN  SHARE  24.7% 

CORPORATE  OWNED  95.1% 

GOVERNMENT  OWNED  3.1% 

U.S.  OWNED  OF  FOREIGN  2.5% 


PATENT  ACTIVITY 

BY  PRTENT  GRRNT  DATE 
1969-1978 

TOTAL 

M * 4 

U.S.  ORIGIN 
FOREIGN  ORIGIN 


Pat«nt«   80  -1 


1969    70    71     72    73     74     75    76    77  78 


BY  RPPLICRTION  FILING  DRTE 
1967-1976 


TOTAL 

h * A 


U.S.  ORIGIN 
FOREIGN  ORIGIN 


n 


*■ — —     - 

l~p pH I  [mn 


del 


1967    68    69     70     71     72     73    74     75    76 
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II. C.  IN  VITRO  CONVERSION  -  PROCESSES  INVOLVING  SYNTHESIS 

GAS 
2.  REACTING  SYNTHESIS  GAS 

ASSIGNEES  WITH  2  OR  MORE  PATENTS  (1/69-12/78) 


MOBIL  OIL  CORPORATION  32* 

UNION  CARBIDE  CORPORATION  18 

EXXON  RESEARCH  +  ENGINEERING  CO.  13 

METALLGESELLSCHAFT  AKTIENGESELLSCHAFT  10 

IMPERIAL  CHEMICAL  INDUSTRIES  LIMITED  10 

TEXACO  INC.  9 

UNION  OIL  COMPANY  OF  CALIFORNIA  8 

TEXACO  DEVELOPMENT  CORPORATION  7 

SHELL  OIL  COMPANY  7 

CONTINENTAL  OIL  COMPANY  6 

PHILLIPS  PETROLEUM  COMPANY  6 

BASF  AKTIENGESELLSCHAFT  4 

CHEVRON  RESEARCH  COMPANY  4 

GULF  RESEARCH  +  DEVELOPMENT  COMPANY  4 

GAS  COUNCIL  4 

UNITED  STATES  OF  AMERICA,  INTERIOR  4 

MONSANTO  COMPANY  4 

RALPH  M.  PARSONS  COMPANY  4* 

PULLMAN,  INCORPORATED  3 

UNITED  STATES  OF  AMERICA,  DEPARTMENT  OF  ENERGY  3 

CHEM  SYSTEMS  INC.  3 

KRUPP  KOPPERS  GMBH  3 

BRITISH  GAS  CORPORATION  3 

MITSUBISHI  GAS-CHEMICAL  COMPANY,  INC.  3 

BATTELLE  DEVELOPMENT  CORPORATION  3 

E.  I.  DU  PONT  DE  NEMOURS  AND  COMPANY  3 

INSTITUTE  OF  GAS  TECHNOLOGY  2 

ETHYL  CORPORATION  2 

HALDOR  TOPSOE  A/S  2 

CLEANESE  CORPORATION  2 

CHEMICAL  CONSTRUCTION  CORPORATION  2 

UOP  INC.  2 

BETHLEHEM  STEEL  CORPORATION  2 

SAGAMI  CHEMICAL  RESEARCH  CENTER  2 
INSTITUT  FRANCAIS  DU  PETROLE  DES  CARBURANTS 

ET  LUBRIFIANTS  A  2 

JAPAN  GASOLINE  CO.,  LTD.  2 


*Composite  total,  see  Appendix  A. 


207 


cj 

X 

o 

z 

o 

o 

LU 

LU 

z 

a 

O 

C5 

o 

Q 

< 

o 

z 

> 

o. 

or 

I 

a 

z 

> 

o 

a 

I 

CO 

z 
< 

a 

< 

z 

o 

LU 

< 

z 

D 

LU 

o 

X 

Q 

DC 

o 

HH 

LL 

z 

X 

o 

o 

1- 

z 

HH 

z 

D 

LU 

1- 

z 
o 

D 

z 

03  Z 

z 

o 

q:  lu 

< 

o 

<  C3 
O  O 

LU 

LU 

DC 

a 

z 

Z  Q 

l-< 

< 

O  > 

X 

I 

DC  I 

o 

1- 

LL 

LU 

z 

LU 

Q 

o 

o 

z 

CO  Z 

l-H 

z 

I 

Z  < 

o 

X 

o 

CO 

z 

C5 

CO  LU 

z 

^ 

o 

HH 

DC   Q 

o 

to 

CO 

I 

<   i-H 

z 

LU 

a 

O  X 

X 

< 

< 

O  O 

z 

h- 

cj 

C3 

a  z 
a  o 

o 

CO 

CO  Z 

<   >■ 

o 

z 

>  z 

DC 

CO 

(3  co 

z 

HH 

i 

< 

K 

l-H 

> 

z 

CJ 

to 

K   Z 

z 

< 

c_>  o 

> 

o  o 

HH 

I 

l-H    00 

LL 

_J 

3  CO 

< 

i-  a 

o 

< 

D  Ct 

1-  1- 

LU 

<  < 

H 

O  < 

co  Z 

a 

I  u 

z 

< 

a  cj 

>  o 

3 

a. 

o 

CJ 

a.  o 

-J  CJ 

1- 

*■*  z 

HH 

oc 

< 

X 

-)  o 

1- 

< 

3  Q 

(-  CO 

l-H 

<  a 

< 

z 

1-  > 

<    LU 

z 

LL 

a 

l-H 

CO  X 

CJ  CO 

*«s 

i- 

z 

< 

z 

CO  CO 

z 

3 

X  D 

z  es 

o 

o  z 

LU 

_l 

CJ  ^ 

3 

CO 

o 

o 

< 

<->  3 

CO 

z  z 

LU 

a 

O  00 

z 

i 

X  O 

o 

z 

hi  o  z 

< 

k  a 

o 

-J 

HH 

z 

o 

z  a 

< 

o 

< 

CJ 

CO 

LU 

Z  -J 

HH 

CO 

3  Ll 

I 

o 

i-  o 

< 

X. 

HH 

H 

a 

_J 

K 

a 

o  o 

I 

o 

CJ 

<  Q 

co 

< 

a 

<   LU 

LU 

o 

w  a 

CJ 

HH 

I-  Z 

HH 

cj 

(— t 

z  z 

> 

o 

HH 

_l 

z 

CO  < 

_J 

o 

u 

z  < 

i 

o  > 

I 

< 

O 

CO 

a 

< 

3  I 

o 

Z  I 

oc 

a 

CO 

z 

< 

< 

o 

i- 

l-H    (- 

z 

CO 

i— i 

a 

3 

LU 

z 

o  o 

o 

I 

> 
I 

z 
< 

CO  LU 

LU  Z 

z 

3 
O 

-J  o 

z 

(- 
< 

< 

o 

CO 

co 

_i 

z 

l-H 

LU 

O  t- 

z 

z 

t- 

oc 

to  < 

i— i 

< 

i- 

LU 

O    LL 

< 

CO 

co  < 

HH 

to 

»— ( 

< 

-J  CJ 

c/> 

l 

t- 

<  o 

t- 

< 

X 

< 

< 

LU 

0- 

CJ 

z 

<    HH 

LU 

i 

a 

< 

z 

z 

o 

3  a 

t- 

o 

h- 

H- 1 

o 

3 

HH    LL 

I 

•-I 

_l 

LU 

o 

o  i-H 

z 

3 

u 

DC 

t-^t 

OC  <-* 

1- 

i 

LU 

LU 

-i  oc 

o 

< 

_i  _i 

o 

to 

h- 

LU 

a 

o 

LU    CO 

z 

3 

I 

LU  3 

< 

CJ 

HH 

HH 

OC 

a 

> 

LU 

t-  < 

> 

>— * 

CJ 

a:  1- 

CO 

O 

o 

CO 

(- 

a. 

*^ 

X 

z 

<  C5 

l/> 

00 

U 

LU 

U   CJ 

LU 

z 

z  o 

CO 

LU 

CO 

O 

CJ 

z 

r^ 

< 

(- 

z 

l-H     < 

CO 

l-H 

w  z 

LU 

X 

CO 

CJ 

< 

o 

CJ 

_J 

C3 

v. 

_l 

< 

3 

Z  LL 

< 

IM 

N    l-H 

CO 

1- 

3 

z 

Z    HH 

CO  < 

z 

CM 

3 

z 

z 

13  O 

l-H 

l-H    _1 

< 

z 

CO 

O 

CJ 

t^ 

o  z 

3  O 

(-1 

*- 

o 

CK 

»— 1 

<  Z 

CO 

CO    HH 

o 

> 

z 

>—< 

Z  -J 

HH    t^t 

O  CJ 

»- 

LU 

o 

z 

< 

LL. 

LU 

LU    O 

to 

< 

HH 

CO 

(- 

DC   O 

1-  LL 

LU 

o 

1 

-1 

ll 

3 

ll  Z 

o 

I 

I  CO 

Ll 

Lt 

i- 

LU 

o  z 

<   LL 

CJ  < 

< 

o 

-J 

o 

t- 

1- 

z 

O 

LL 

LL 

LU 

to 

CJ 

LL  < 

CJ  < 

<    HH 

LU 

Cn 

Z 

_l 

< 

LU 

LU 

z 

z  s 

o 

O 

O  CO 

> 

< 

LU  X 

HH    DC 

z  > 

OC 

10 

> 

i 

z  I  a. 

> 

>  o 

l-H 

Z 

LU 

_l 

_l 

a  k 

LL    < 

o 

\ 

S 

I 

LU 

O  K 

rs 

to 

CO  _J 

1-  o 

z 

Z  CO 

t-^ 

< 

LL 

LU 

<-*  a 

CO  z 

1 

»■ 

o 

f- 

o 

HH 

i- 

< 

HH 

o 

o 

< 

LL 

1- 

O 

o:  z 

to 

o:  o 

s-' 

-1 

LU 

hH 

t-  or 

u 

DC 

a.  o 

DC 

1- 

HH 

t-^ 

CD 

< 

o 

<  < 

<    HH 

o 

o 

z 

X 

<  o 

< 

a 

o  z 

o 

< 

h- 

h- 

O 

CJ 

z 

LL   CJ 

o 

CJ  K 

ct 

z 

LU 

o 

OT   LL. 

u. 

LU 

LL 

LL    l-H 

a 

z 

< 

u 

LL 

z 

o 

HH 

z 

< 

(- 

H- 1 

O 

o 

OC 

< 

3 

z 

fM 

DC 

< 

N 

3 

O 

< 

z 

z  -> 

CO  h- 

_l    HH 

D  a 

1— 1 

>- 

z 

a 

a.  lu 

Z 

< 

1- 

1-    HH 

O 

I 

HH 

O 

o 

O  1- 

3   LU 

o 

HH    LU 

> 

z 

CO 

►-< 

> 

LU  CO  <   I 

to 

CO  CO 

o 

t- 

_J 

o 

_l 

a 

HH 

HH    O 

Z  I-  X 

z 

z  z 

-1    Z 

LU 

*»4 

cj 

I 

a  3 

Z 

(- 

z  > 

>   LU 

LU 

CO 

t-t 

OC  O  Z 

1- 

1-  3 

O  <  h- 

o 

<  o 

O  LU 

z 

1- 

W 

3 

a 

LU 

O  _) 

-J   I 

_J 

z 

t-^ 

1- 

a 

OC 

HH 

< 

<  O 

HH    OC    Z 

HH 

I     HH 

CO  C5 

t~* 

< 

.  LU 

o 

z 

CO 

LU 

z 

l-H    < 

<   1- 

< 

CO  3 

t- 

OC 

z 

O  O 

I-  <  > 

h- 

1-  K 

a 

O  I 

o 

>-  3 

LU  h- 

I 

I-  K 

K  Z 

z 

LU 

LU 

LU 

z 

< 

< 

>-  OC 

<  0.  CO 

o 

LU   CJ 

LL   Ct 

Z  h- 

a 

Z  Z 

X  •- 

h- 

u. 

<  < 

<  > 

O  I 

I  Q 

X  O  0. 

•  I 

ll  a. 

o:  a 

3  Z 

O  LU 

1 

o 

hh  z 

a 

< 

»H 

H 

O 

a  u 

O  CO 

M 

K 

2h. 

1- 

CJ 

LU 

CJ  K 

i^-t 

O    <    LL 

a 

o 

3 

CM 

LU 

>- 

a 

z 

D  OT 

o 

CO 

O 

Z 

< 

OC 

Z  LU 

oc  oc 

0.        o 

o 

LU    O 

z  o 

z 

-to 

a 

Z  3 

or  z  o 

LU 

a  a 

Z  O  DC 

CO 

Ct 

HH 

> 

Ct  z 

a 

—  z 

3  O 

a  o 

Ci 

co  a 

o  a 

CJ 

C3 

CO 

o 

O 

-J 

o  < 

LL. 

DC 

a  z  lu  z  o 

LU 

o 

1- 

to  Z 

o 

o 

a.  ll 

o  z  z 

a 

<  a. 

>- 

>-i 

i—i 

-J  cj 

ll 

CJ 

< 

f- 

LL 

D 

o  < 

C3  <  ll 

LL 

LL 

< 

o 

z 

LL 

^-t 

LL 

to  -J 

CJ  <  O 

X 

z 

1-    LL 

t-H 

CO 

<    «-H 

u. 

t- 

1- 

1- 

o 

O 

o 

OC 

_l 

HH 

o 

1- 

o 

-1  < 

-j  t- 

l-H 

_l 

a  -i 

< 

<  o 

HH 

to 

CJ  1- 

to 

-J  o 

<  to  CO  CO  o 

to 

a  co  to 

oc 

CO 

o 

o 

\- 

>-t 

to 

(— t 

<  CJ 

O  CO 

Z  to  (- 

o 

O 

a 

CJ 

< 

-1  > 

CO 

< 

LU 

I 

CO  > 

>- 

< 

f-   tO  Q  CO  CO 

a 

CO 

a. 

Z 

CJ 

y- 

to  CO  D 

CJ  >~t 

z 

z  > 

o  to  CJ 

Z  D 

z 

HH    Q 

Z  -1 

LU 

u 

t-> 

cj 

LU  —I 

_l 

LL. 

Z   LU 

>   LU  LU 

LU 

ct 

< 

3 

< 

LU 

o 

o 

hh  a 

o 

<  _J 

HH    LU    3 

< 

HH    < 

a 

LL   O 

LU  < 

cj 

CJ 

M 

0C 

CO 

CJ   < 

< 

D 

LU   O  I   O   O 

CO 

CJ 

o 

I 

Q 

ccoq.1 

Z   LU 

*—* 

X  < 

h  UD 

X  3 

CJ 

^  X 

I   h- 

z  o 

t-  o 

_J 

O  1- 

1- 

Z 

z  o 

O   O 

LU 

o 

CJ 

(- 

O 

o 

o 

z 

1- 

LU   I 

t- 

1-  1- 

cj  o  o 

h- 

OH 

CO  (- 

CO 

o  < 

1-4 

a 

3 

o 

_l 

a.  < 

< 

< 

a.  oc 

a  oc  oc 

1- 

a 

LU 

DC 

a. 

oc 

o 

LU 

X  0. 

< 

LU  < 

3  o:  a 

CJ 

LU 

HH    LU 

I 

<    LU 

-1 

o 

a 

LU 

(J 

LU 

0.  o  o 

O0.ZQ.fL 

< 

a 

_j 

z 

a. 

oc 

a. 

o 

z 

CJ  to 

or  z  a 

oc  a.  a. 

Z  Z  -1  z 

u 

C3  Z 

LU 

+ 

CJ 

CO 

-J 

HH 

LU 

o 

o 

i- 

h-t 

DS 

3 

< 

LU 

LU 

o 

LU 

u 

a 

a. 

to 

< 

u. 

CO    1 

1- 

o 
cj 

1 

X 
oc 

1 

a 

z 

1      1 

1 

1 

>  1 

LU 

i    i 

o 

CO 

i 

1- 

co 

1 

1 

to 

1 

1 

1 

Z    i 

< 

o 

1      1 

Z    >     i 

o 

CO 

z 

1 

'         ' 

LU 
CO 

i     i 

O 

u 

< 

LU 

a 

CO 

< 

CJ 

o 

LU 

LU 

t*4 

3  00 

o  co 

I 

CO 

CO  LO 

*- 

00 

CM 

CM  LO 

< 

^~ 

z 

in 

in 

a 

CD 

00 

^ 

CO  10 

CD  O 

r-  co 

t- 

CD 

ID  CO 

a 

en  en 

(- 

O  (0 

t- 

^- 

a. 

to 

h- 

in  t^ 

CM 

ID 

LU  CO 

o  a> 

r-~ 

LU 

t"« 

CM 

** 

LO 

en 

k  in 

LU 

oo  in 

jf  ifl 

co 

en 

«-  CM 

*-  n 

LU 

o  in 

o 

in 

0> 

¥ 

t^  t»- 

r~ 

CO 

_i  in 

co  o> 

_i 

CM 

I  in  c 

in 

co  m 

CO 

oo  n 

<  r~  cm 

> 

00 

P-  i- 

Z  in 

I 

a  i- 

Z  (0 

a 

en 

< 

in  cm 

*■ 

o 

_J  l> 

a>  r^ 

LU 

H~ 

lu 

O) 

CM 

to 

CO 

CM 

in 

>  en 

LU 

0)  ■>- 

o  co  *- 

CO  00 

O 

r~  id 

h- 

o.  co 

o 

«■■ 

3 

a> 

10  *■ 

rj- 

in 

LU   0) 

co  r- 

h- 

^~ 

_i 

00 

t» 

HH 

nto 

_i  *• 

Z  oo  O 

HH    Tf    CO 

oo 

CM  CO 

0C   O  CD 

z 

^- 

z 

00 

O  ^ 

Lb 

CO  O) 

CD 

CT> 

I-  0> 

O  O 

I  o 

X  CO  00 

1- 

CD 

<T> 

t- 

<  in 

<  O  - 

z  n  in 

Z  co 

> 

en  en 

> 

a  n 

*-H 

CO 

z 

CO 

CO 

|  CO  CO 

CO 

CO 

1-  CO 

n  n 

o 

<* 

h- 

CO 

CO 

H- 1 

CO 

CO 

t 

1-  CO 

_i 

v  t 

LU  CO  CO 

LU 

CO 

CO  Tl- 

LU 

CO  CO 

V) 

< 

< 

DC 

< 

< 

CD 

1 

< 

00 

LU 
CO 

LU 
CO 

CO 

< 

CJ 

LU 

CJ 

X 
CJ 

X 
CJ 

I 
CJ 

208 


LU 

u 

_) 

z 

o 

LU 

00 

u. 

LU 

o 

a. 

a. 

z 

o 

LU 

z 

> 

a 

Z 

M 

CO 

LU 

K 

a 

cjj 

O 

< 

o 

< 

o 

_J 

oo 

< 

cj 

00 

LU 

I 

HH 

LU 

> 

h- 

(J 

h-» 

o 

> 

O 

t- 

z 

_1 

ct 

o 

< 

< 

a 

LU 

h- 

_1 

s" 

< 

z 

LU 

CJ 

o 

00 

CN 

X 

C3 

00 

LU 

LU 

< 

3 

Z 

o 

D  E  oo 

a 

00 

D 

o 

HH 

t—i 

LU 

z 

Q 

00 

Z 

ct 

HH 

X 

X 

Ct  D 

< 

i—i 

_i 

< 

< 

LU 

o 

o 

O     >-H 

LL    X 

UJ 

O 

CD 

X 

< 

s 

E 

o 

O 

00 

_i 

Z 

h- 

LU 

3 

3 

to 

t— I 

00 

< 

HH 

Ct 

HH 

HH 

oo  E 

X 

a 

00 

cc 

y 

Q 

z 

z 

LU  3 

o 

»— i 

=> 

-D 

o 

Z 

UJ 

< 

< 

CJ     HH 

— ■* 

z 

_j 

o 

1- 

CJ 

< 

I 

1- 

h- 

O  Z 

Q 

o 

o 

LU 

< 

K 

HH 

HH 

Ct  < 

LU 

2 

00 

<J 

Z 

o 

00 

(- 

(- 

Cl  K- 

3 

< 

HH 

Q 

> 

HH 

Z 

z 

00 

Z 

Ct 

r> 

Z 

03 

< 

< 

Q  t- 

HH 

o 

.-3 

o 

o 

_i 

3 

Z 

(- 

DO 

O 

03 

LL 

LL 

00 

o 

00 

z 

z 

<  z 

Z 

CC 

LU 

Ct 

LU 

CL 

Z 

o 

o 

o 

o 

< 

CJ 

< 

_l 

D 

Ct 

E 

00 

O 

to 

u 

CJ 

< 

CJ 

UJ 

LU 

rj 

O 

< 

03 

Q 

o 

LU  Q 

w 

E 

Z 

o 

s 

3 

LL. 

< 

X 

CJ 

C5 

Ct 

< 

LU 

LU 

H 

Ct    LU 

3  l- 

a 

o 

03 

o 

Ct 

>—i 

s 

_l 

CJ 

cc 

Ct 

(-  ct 

z 

ct 

Ct 

ct 

LU 

o  s 

3 

< 

o 

o 

o 

X  O 

HH 

LL 

< 

u. 

K 

LU 

^ 

DC 

ct 

a 

0- 

hh  Q. 

H 

z 

u 

< 

h- 

z 

O 

3 

D 

CL 

Cl 

E  CL 

00 

o 

00 

oo 

Z 

Z 

UJ 

o 

h- 

> 

d 

D 

'  3 

*— 1 

1— 1 

z 

E 

_l 

Ct 

00 

HH 

C3 

X 

< 

X 

00 

00-^  1/1 

_J 

h- 

o 

o 

< 

LU 

< 

O 

ct 

Z 

00 

< 

03 

ct 

1—4 

H 

O 

Z  Ct 

D 

3 

1—* 

CM  X 

< 

< 

Ct 

Ct 

u. 

ct 

_J 

< 

a 

D 

o 

UJ 

ct 

z 

\  Ct 

cj 

I 

LU 

< 

LU 

< 

Z 

^ 

LU 

t—i 

1- 

X 

a. 

_J  Z 

CJ 

00 

Z 

f- 

3 

O  X 

H- 

1- 

< 

C5 

O 

CS 

oo 

_j 

O 

LU 

o 

_i 

o 

< 

z 

O 

z 

3 

LU 

Z 

Z 

z 

-z 

t— H 

< 

o 

o 

ct: 

< 

t-H 

s 

< 

H- 

HH 

o 

h- 

X 

LU 

HH 

HH 

o  •-< 

00 

>- 

Q 

t— 4 

1- 

00 

CJ 

HH 

h- 

CD 

00 

00 

o  to 

LU 

i 

-J 

ct 

> 

Ct 

<  z 

LL 

O 

D 

K 

Z 

O 

=3 

3 

3 

X 

e> 

LU 

X 

LU 

z 

o 

o 

1- 

E 

00 

> 

_) 

S 

K 

i 

3 

h- 

< 

03 

00 

o 

03 

00 

< 

/  / 

Z 

LU 

O 

s*  < 

X 

Ct 

00 

z 

< 

UJ 

ct 

3 

X 

Ct 

> 

^-^ 

z 

a 

S 

f- 

< 

< 

o 

I 

00 

LL 

00 

a 

CN 

CM 

LL  CN 

00 

co 

LU 

CN 

LU 

CJ 

CD 

HH 

h- 

< 

z 

LL 

V. 

v^ 

\ 

t- 

_l 

a 

\z 

S 

o 

K 

I 

CD 

00 

LU 

< 

a 

X 

X 

oo  X 

CJJ 

\ 

> 

< 

o 

o 

ct 

X 

CJ 

a 

z 

z 

Z 

to 

Z 

CN 

I 

o 

03 

CO  o 

CJ 

D 

< 

C5 

o 

(— ( 

_j 

z 

p 

Q 

O  Q 

3 

1— 1 

*"■ 

h- 

_j 

O  ct 

< 

> 

HH 

O 

00 

z 

z 

03 

X 

o 

o 

z 

z 

03  Z 

H 

K 

LU 

i 

z 

< 

a 

X 

Ct 

O 

l-  z 

1— 1 

Ct 

a 

z 

HH 

< 

< 

ct  < 

< 

o 

i 

¥ 

hH 

CJ 

Ct 

-1  o 

t- 

00  z 

< 

00 

< 

t- 

< 

Ct 

< 

LU 

< 

CJ 

o 

_j 

ct 

LU 

LU 

Q. 

<    >"H 

I 

00 

t^ 

CJ 

a 

X 

< 

o 

O 

CJ  o 

< 

LU 

oo 

o 

LU 

a 

3 

ct 

< 

LU 

_l 

z 

00  1- 

O  00 

LU 

< 

o 

X 

H 

Ct 

u 

CJ 

o  u 

a. 

cc 

10 

a 

ID 

a 

a 

o 

3 

o  t- 

< 

LU 

CJ 

h-t    1-* 

O 

h- 

CC 

CL 

LU 

< 

ct 

0. 

*>. 

z 

i 

o 

>- 

CJ 

o 

>   00 

X 

X 

Q  15 

_l  00  o 

z 

o 

E 

Cl 

E 

E 

a  e 

< 

i 

-*- 

O  Q 

(- 

ct 

X 

_J 

(J  > 

K 

h- 

■-H  D 

> 

Ct 

o 

> 

1- 

LU 

a 

o 

>  o 

w 

i— i 

z 

Ct 

a 

ct 

LU  -J 

_J 

LU 

(J  O 

Ll 1 

CL 

CJ  X 

z 

LL 

Ct 

ct 

ct 

x  ct 

Z 

o 

o 

H 

< 

< 

CJ 

o 

CJ 

a  < 

< 

s 

cc 

<  Ct 

o  o 

1 

LU 

a 

0. 

LL 

LL 

ll. 

o 

ct 

z 

u 

h- 

cc 

HH 

u. 

1— I 

> 

H 

z 

a 

a. 

z 

z 

LU 

LL. 

_l 

LL 

t-t 

H- 

HH 

3 

D 

00 

O 

h- 

1- 

Z 

X  < 

o 

O 

LL 

u 

Z    LU 

o 

Z 

o 

< 

z 

1- 

L0 

00  o 

t- 

t— i 

1- 

Q 

< 

u, 

< 

oo 

< 

< 

1-  u 

h- 

HH 

z 

HH    LU 

o  o 

t^ 

< 

> 

o 

o 

HH 

t-4 

HH 

< 

> 

z 

O 

O 

00 

X 

00  x 

Cl 

l-H 

00 

H 

l-H 

00 

s  z 

HH     O 

00  X 

z 

o 

i—i 

LU 

00  00  z   00 

Cr 

LU 

CC 

-I 

00 

oo 

a. 

LU 

a 

2 

3  oo 

> 

< 

a 

00 

ct  < 

00  ct 

CC 

h- 

o 

CC 

Z 

t- 

ct 

LU 

LU 

O     LU 

LU 

z 

(- 

a 

I 

LU 

00 

t—i 

CJ 

t-H 

Ct 

00 

O 

l-H 

_J 

z 

D 

LU 

O  X 

O 

Ct   D 

LU 

LU 

HH 

LU 

o 

O 

>~-4 

X 

I 

"  X 

Z 

t— 1 

< 

LU 

o 

LU 

_J 

O 

_l 

o 

l-H 

u 

00  00 

< 

Q 

CJ 

LL   l- 

o 

LU  > 

> 

E 

1- 

NJ 

HH 

3 

o 

t- 

H- 

1-  1- 

UJ 

a 

LU 

00 

o 

CJ 

< 

CC 

< 

H 

00 

00  LU 

H 

LU 

O 

o 

LU 

>  I 

z 

< 

1- 

O 

z 

z 

<  z 

a 

X 

< 

Ct 

o 

CL 

u 

LU 

D 

LU  X 

< 

CJ 

CC 

ct 

LL    S 

C5 

z 

o 

U. 

E 

Ll 

CJ 

a 

LU 

> 

> 

E  >- 

1 

a 

i- 

03 

0. 

ct 

> 

t- 

> 

< 

X 

z 

CJ  H- 

U 

l-H 

a 

> 

CL 

o 

z 

O   LL 

CJ 

o 

Ct 

O 

3 

DC 

X 

to 

LO 

ct  oo 

to 

CN 

LU 

> 

CL 

_J  oo  Z 

_J 

LU 

K 

< 

O  Z 

> 

z 

ct 

t—t 

CJ    O 

D 

a 

a 

h- 

1- 

O 

< 

z 

ct 

cc 

z  z 

l- 

> 

o 

H 

Ct 

z 

a  > 

z 

Ct 

ct 

< 

z 

z  o 

CC 

z 

UJ 

LL 

z 

o 

00  Z 

z 

u-  Z 

(3 

u 

o 

> 

o 

o 

< 

o 

D 

Z 

_j 

HH 

z 

> 

00 

Q.  00 

D 

LU 

o 

a 

o 

O    LL 

LU 

Q  Z 

a 

Ct 

o 

ct 

h- 

cc 

> 

D 

a 

o 

•-< 

z 

LL 

LL 

a 

H- 1 

>- 

LU 

< 

< 

H 

< 

CJ 

00 

ct 

l-H 

00 

L- 

E 

HH 

t-^ 

LU 

LU   O 

03 

3 

CJ 

1— 1 

a 

z 

o 

_l 

CO 

CD 

CJ  CO 

to 

t-H 

00 

< 

5 

(- 

z 

h- 

z 

h- 

< 

z 

l-H 

3 

_j  _j 

H 

O 

(- 

H-  1- 

z 

-J    HH 

CC 

h- 

H- 1 

K 

UJ 

LL 

< 

ct 

Cc 

HH     Ct 

H^ 

»— t 

00 

a 

OO 

oo 

O 

< 

< 

< 

(— i 

< 

CJ 

l-H 

h- 

D 

LU 

o 

o  o 

< 

LU 

00 

CJ 

< 

<  00 

HH 

_l  K 

< 

O 

t- 

< 

LU 

cc 

1- 

< 

< 

1-  < 

(/) 

< 

5 

oo 

00 

CJ 

z 

a 

ex. 

2 

CJ 

t-H 

s 

< 

LU 

Z 

5 

z  z 

z 

CJ 

00 

z 

at  > 

o 

O    IH 

CJ 

< 

> 

Ct 

z 

DC 

Q 

< 

CJ 

CJ 

>  u 

UJ 

O 

LU 

LU 

< 

2 

CO 

O 

U- 

o 

03 

1- 

< 

LU 

<  < 

< 

z 

LU 

00 

< 

<  -I 

z 

Ct   03 

o 

LL 

_J 

< 

< 

3 

Q 

a 

o 

a 

-J  o 

I 

cj 

u 

u 

z 

I 

O 

UJ 

D 

z 

t-H 

o  < 

HH 

X 

Z 

X  X 

X 

< 

o 

< 

X 

a  < 

LU 

t-     HH 

cc 

3 

< 

0- 

X 

U 

X 

ct 

ct 

<  ct 

K 

O 

o 

o 

t- 

o 

H 

LU 

o 

Ct 

LU 

t— t 

E 

1- 

I-  1- 

1- 

a 

o 

C3  t- 

z 

LU   H- 

Z     X 

Q 

Z 

h- 

LU 

t- 

z 

h- 

< 

D 

D 

1-  o 

z 

Z 

00 

I 

Ct 

cc 

HH 

LU 

Z 

Ct 

cc 

n 

ct 

D 

l-H 

LU 

LU 

LU   LU 

LU 

LL 

ct 

LU 

a 

CC  < 

+ 

□  z 

>■ 

< 

< 

cc 

LU 

o 

UJ 

> 

v 

<  > 

o 

> 

_J 

CJ 

a 

a. 

H 

e 

_l 

HH 

a 

t— 4 

a 

a 

< 

-1  s 

a  s 

a 

_l  Z 

^h 

a  o 

CJ     HH 

X 

E 

CJ 

a 

oo  E 

CJ 

E 

u. 

X 

X 

CJ  X 

t-t 

to 

LU 

ct 

< 

t— 4 

LU 

< 

h- 

I 

^- 

3 

< 

z 

o 

to 

K 

D 

Ct 

< 

u 

< 

Li- 

UJ 
00 

' 

i 

< 

X 

1 

_l 

' 

i 

1 

i 

i 

I 

< 

1 

Z 

o 

1      1 

1 

LU 

i 

3 

' 

CC 
O 

i    i 

ct 

< 

1          1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1     ' 

zx. 

o 

1 

ti 

LU 

»- 

< 

ct 

a. 

K 

< 

a 

LU 

a 

HH 

ct  O 

LU 

CN 

h-  cn  o  in  co 

V 

CO 

UJ 

CN 

in  t«- 

CO 

i— i 

cn 

Z 

to 

Ct 

O  CD 

00 

^T   00 

CD 

t«- 

cn 

CM 

f* 

t>- 

t^ 

* 

ID 

TO  V 

a 

LP 

h- 

r- 

CN 

E 

oo 

z 

in 

CN 

M- 

<tf 

oo 

■^ 

3 

t— 

r)  o 

^ 

CJ 

CN 

00 

Q 

*-  01 

LU 

^  ^i 

01 

CO 

^* 

Q0 

in 

in 

cc 

^ 

*- 

Tf  01 

D 

BO 

UJ 

Z  <tf 

00 

ro 

LU 

in  oo  o  oo  oo 

•^ 

o 

co 

D 

CN  00 

CC 

i— i 

T- 

O 

01 

CJ 

to  0> 

cc 

in  in 

CM 

to 

CX> 

O 

00 

^T 

O 

10 

CO 

CD  01 

CJ 

<? 

I 

o 

r- 

CN 

O 

r~ 

z 

CM 

V 

in  r-  o  ro 

a 

o 

TO  *- 

T- 

or 

CN 

00 

in 

TO  (0 

O  f- 

IT 

*■ 

^ 

co 

00 

TO 

T* 

CM 

CM 

TO  tO 

LP 

1- 

a 

00 

01 

cj 

CN 

»-H 

ro 

■0- 

ip 

f« 

CM 

CN 

TO 

00     T- 

TO 

t- 

O 

<  O 

_l 

00  *- 

z 

in  •>- 

■»- 

O  «T 

<3- 

in 

0) 

V 

V 

T 

01  — 

a 

CR 

Z 

> 

O  O 

o 

*- 

H 

CD 

cn 

oo 

cn 

i— 

*- 

> 

0) 

M 

t"  ■"- 

i- 

O  O 

a 

O 

> 

1  i- 

O 

Tf    ID 

co 

0> 

cn 

OT 

01 

01  O 

o  o  o  *- 

o 

f» 

> 

UJ 

<fr 

*■ 

z 

*t 

z 

CO 

CO 

CO 

ro 

* 

■q- 

> 

TO 

TO  Tf 

^J- 

LU 

1 

f 

X 

TO  Tt 

X 

TO  CO 

ro 

ro 

TO 

TO 

CO 

TO 

n 

T 

<? 

^t  *r 

3  CO 

oo 

I 
cj 

o 
a 

o 
u 

< 

LU 

LU 

_i 

HI 

1- 

LU 

X 

UJ 

U- 

209 


o 

< 

z 

h- 

LU 

o 

z 

HH 

X 

o 

o 

or 

a 

or 

X 

a 

00 

a 

D 

> 

z 

Q  O 

X 

o 

LU 

LU 

or 

CO 

1- 

H- 

H- 

LU 

a 

< 

< 

1 

_l 

< 

y-  u 

or 

or 

CD 

u 

00    l-H 

>    -J 

H 

3 
1- 

LU 

X 

< 
LU 

o 

_l    M 

00 

< 

CJ 

CJ 

z 

<  00 

> 

00 

to 

< 

IH 

1- 

_i 

t-i 

_l 

o 

z 

<  _J 

< 

or 

LL 

0. 

z 

I—* 

to 

00 

o  < 

t- 

< 

LU 

1— 1 

< 

LU 

< 

1- 

< 

LU 

LU 

or 

t- 

1- 

to  C3 

S    LU 

o 

Z 

X 

oo 

z 

< 

3  S 

K 

t~-t 

t- 

< 

H- 1 

LU 

o 

co 

O 

l-H 

LU 

00 

_l 

_J 

S 

o 

z 

Z  D 

X 

LU    > 

LL 

o 

to 

< 

co 

(— 1 

LU   LU 

H 

a  -j 

> 

O 

z 

< 

< 

to 

to 

z 

z 

X  1- 

HH     < 

_J 

^ 

C3 

I 

0. 

LU 

LU 

to 

00 
LU 

z 

l-H 

< 

1-   O 
3  S 

C5 

Z 

t- 

00 

LU 

>- 

X  1- 

o  < 

< 

or 
< 

CO 
LU 

> 
< 

00 

_l 
< 

I 
1- 

< 

C5 

to 

< 

l-H 

< 

1- 
z 

H- 

Ct  O 
t-   i   or 

t-< 
or 

to 

> 

> 
_l 

3 
1- 

•-I   CJ 

a 

00 

H- 

to 

LU 

X 

to 

O 

1- 

o 

oo 

00  l-  0. 

< 

_i 

< 

1— 1 

LU 

z 

CJ 

X 

00 

LU 

1 

o 

1- 

z 

CJ 

>- 

>-  _j 

0. 

< 

1- 

1- 

z  a 

< 

HH 

1- 

O 

X 

z 

to 

a 

o 

1 

—1 

-J  <  X 

LU 

00 

i- 

< 

00 

o  >-< 

t~~t 

H- 

z 

z 

K 

1 

HH 

3 

z 

u 

LU 

< 

<  03  (- 

or 

LU 

< 

CJ 

m 

00 

CO  X 

LL 

or 

> 

3 

z 

to 

< 

(— i 

z 

1- 

i-oa 

a 

00 

CJ 

3 

LU 

or  o 

t—i 

< 

00 

O 

> 

^■s 

3 

I 

z 

LU 

< 

< 

<  o  < 

< 

00 

00 

00 

< 

or 

0. 

CL 

to 

00 

X 

M 

z 

X 

> 

o 

CJ          LU 

or 

u 

z 

l-H 

< 

cj  z 

CO 

z 

z 

r* 

LL 

LU 

< 

< 

1- 

O 

< 

O 

o 

o:  to 

to  O 

LU 

3 

* 

o 

o 

O 

\ 

O 

1- 

X 

LU 

or 

00 

00          LU 

LL 

X 

l-H 

O    LU 

< 

a  i- 

_l 

00 

or 

o 

z 

CM 

C3 

Z  1- 

Z 

LU 

l-H 

i-H  c5  or 

CJ 

1- 

1-  X 

o 

LU 

Z  to 

_i 

LL 

HH 

*- 

to 

Z 

o 

LU 

Z 

00  00  z  < 

00 

HH 

< 

CJ   1- 

_J 

<  o 

1- 

o 

LL 

(- 

to 

l-H 

o 

z 

< 

LU 

LU 

LU    t-H    DC 

00 

or 

z 

<  z 

_J 

CO 

z 

LU  X 

00 

o 

o 

I 

LU 

1- 

1 

X  X  to 

LU 

< 

LU  > 

< 

l-H 

LU  3 

o 

(- 

< 

O 

< 

LU 

LL 

LL 

_J 

h- 

h-  3  < 

CJ 

LU 

X 

DC  00 

or 

h- 

a  t- 

to  CJ 

z 

LU 

en 

o 

LU 

z 

o 

a 

< 

z  z 

o  z 

H 

3 

00 

t~4 

t- 

-J 

LU 

o 

a 

CD 

a. 

a 

< 

o 

> 

>  to  O 

or 

< 

LU 

CJ  _1  1- 

h- 

3 

X   00 

z 

< 

3 

HH 

>^ 

a. 

t- 

X  z 

z 

l-H 

00 

00  <  Z 

a 

X 

z 

HOI/1 

< 

CO 

O  3 

< 

-J 

1- 

i 

■»- 

K 

o  o 

z 

CJ  i-H 

t- 

K  Z  > 

Z 

z 

Z  O 

or 

o 

LL 

< 

^-^ 

o 

o 

LU 

1— 4 

HH 

LU 

LU 

LU          00 

D 

LU 

z 

>  <  _i 

o 

O  I 

3 

z 

LL 

_J 

o 

a 

z 

z 

z 

1- 

K 

X 

Z 

Z  to  3 

z 

£ 

3 

-J  X  < 

< 

CJ 

Z    CL 

CO 

HH 

LU 

> 

or 

z 

< 

< 

cj 

a 

cj 

< 

<    HH 

< 

Z 

a 

<  h-  t- 

or 

or 

or 

X 

h- 

i— i 

o 

3 

3 

> 

X 

X  00  00 

C3 

LU 

LU 

l-   LU  < 

C 

to 

z  o 

< 

3 

C5 

o 

l-H 

i- 

i- 

O 

z 

D 

D  00 

00 

z 

h- 

h   UJ   H 

h- 

Z 

Q 

K 

<  Z  CJ 

z  z 

o  z 

CJ 

(- 

Z 

CO 

> 

z 

«o 

z 

t-H 

O 

O    LU 

< 

< 

2 

LU   I   00 

00 

l-H 

CO 

l-H 

or 

CJ 

z 

z 

l-H 

HH 

CO  < 

CJ 

¥^i 

or 

LU 

> 

M 

or 

QT 

OT  00 

0. 

SKID 

> 

or 

> 

z 

LU 

<  00 

o 

o 

o 

o 

or 

00 

< 

o 

< 

z 

K 

_i 

1- 

< 

a 

a  < 

h- 

z 

Z  X 

_i 

< 

_i 

l-H 

1- 

CL             HH 

HH 

HH 

3 

3 

<  a 

LU 

LL 

< 

•  CJ 

HH 

< 

< 

cj 

a. 

O 

< 

o 

LU 

LU   >   h- 

< 

a 

o 

_J 

or 

O  O  00 

1- 

h- 

o 

D 

CJ    LU 

D 

3 

or 

CJ 

Q. 

H 

LU 

LU 

LU 

LU 

LU 

u 

_l  _J  00  Z 

H 

LU 

z 

LU 

or  Z  lu 

o 

o 

K 

o 

O 

o 

Z 

CJ 

Z  LU 

< 

—I 

QT 

X 

X   LL 

X 

HH 

l-H            > 

< 

or 

1 

00 

> 

O  i-H  X 

3 

3 

Z 

or 

or 

LL    D 

LU 

< 

a 

->  X 

1 

a 

CJ 

_J 

CL 

i- 

t-  O 

h- 

t- 

K  LL  00 

u 

a 

or 

LU  Z 

1  ¥  1- 

D 

o 

< 

0. 

a 

> 

O    D 

_!   Z 

3 

h- 

CM 

LU 

z  o 

LL 

z 

o 

O  O 

LU 

l-H 

o 

LU    <   Z 

o 

o 

_l 

O 

LU 

o 

> 

z 

z 

o  cj 

or 

or 

OT  Z 

o 

LU 

00 

00         Z 

z 

or 

o 

CL 

or 

CJ 

or  z  >- 

or 

or 

0. 

or 

or 

o 

Z  or 

or 

o: 

or 

Z  or 

CJ 

C3 

o 

l-H 

O 

o 

o  o 

>• 

£ 

>- 

>  z  o 

o 

o 

LU 

CL 

i- 

3       to 

Cl 

CL 

o  o 

_1 

O    i 

i- 

O 

o 

<  O 

H- 1 

HH 

t-   LL 

LL 

LL 

LL   t-H 

z 

l- 

0_ 

CC 

or  o  03 

l-H 

LL 

h- 

O 

00 

CJ 

00   LL 

00 

LL 

LL 

o 

HH    Z 

LU 

LL 

LL 

0-    LL 

»-h 

to 

1- 

<  o 

t- 

< 

or 

o 

X 

iHCt 

1- 

hH 

CJ 

3 

l-H 

lflO-1 

_l 

_i 

l-H 

_l 

z 

h-  3 

a. 

z 

t— i 

00 

< 

or 

to 

to 

00  < 

o. 

o 

_l 

u 

CJ   00  < 

< 

00 

E 

1 

O 

t- 

LU          O 

o 

o 

00 

00 

00 

o 

X 

<    HH 

00 

00 

O  00 

< 

z 

o  o 

to  to  to  z 

£ 

a 

LU 

or  cj 

z 

to 

HH 

_l 

Z 

> 

or  o  z 

z  z 

LU 

00 

00 

z 

CJ 

z  z 

3 

00 

00 

CJ   00 

< 

a  o 

LU 

LU 

LU   < 

O 

to 

> 

—I 

_l   LU   O 

< 

LU 

_l 

LU 

HH 

_l 

CL  o  < 

< 

< 

X 

LU 

LU 

< 

LU 

<   LU 

D 

LU 

LU 

LU 

>  I 

or  I 

o 

u 

CJ   X 

o 

z 

LU 

< 

<  >  or 

X 

CJ 

* 

< 

XXX 

I 

K 

O 

o 

X 

t- 

X  X 

U 

CJ 

-J  CJ 

Z  1- 

O  1- 

o 

o 

O  V- 

< 

Q 

K 

1-  Z  Q 

00 

H 

o 

00 

CJ 

_) 

1- 

3Kh 

f- 

t- 

z 

O 

o 

h- 

I-  (- 

oo 

o 

o 

<  o 

00 

<   LU 

CJ   LU 

or 

ur 

or  lu 

cj 

or 

LU 

LU   O   > 

^^  LU 

or 

_J 

l-H 

< 

< 

O    LU   LU 

LU 

LU 

> 

or 

or 

LU 

00 

LU  3 

*—i 

or 

or 

cj  or 

_l 

a.  z 

Z 

a. 

a 

Cl  z 

l-H 

t- 

+ 

s 

S  CJ  X 

< 

5 

a 

< 

z 

CJ 

CJ 

-1  Z  Z  Z 

s 

00 

Cl 

0. 

z 

< 

Z  or 

< 

a 

a. 

>~i  a 

LU 

s 

a 

or 

CJ 

l-H 

o 

CJ 

z 

3 

o 

LU 

\- 

X 

LU 

l-H 

z 

z 

LU 

u. 

CJ    i 

LU 

_l 

i 

i 

1      1 

o 

LU 

1 

cj 

' 

1      1      1 

o 

LO 

i 

1 

s 

LU 

1 

LU 

X 

1 

i     i     i 

1 

1 

i 

I 

i 

1 

LL 

o 

i     i 

< 
or 

i 

i 

X    i 

cj 

a 

LU 

t— < 

_l 

< 

a. 

X 

CJ 

LL 

1 

1— 1 

O  00 

I    IT) 

o 

t 

in  o  to 

LU 

m 

LU 

co  O 

o 

CM 

in 

cj  O 

en 

00  O  T 

00 

CD 

CD 

CD 

r* 

CO 

LU 

00  00 

O  CD 

00    T- 

1- 

(-  10 

3  in 

z 

CM 

to 

to  in 

CM 

00 

00 

■»-  r-  en 

t- 

CD 

t^ 

•c 

_l 

00 

CD  L0  CD 

CM 

ID 

«tf 

CD 

CD 

CD 

1- 

ID  CO 

H 

*- 

CO 

<  CO 

LU 

o  to 

CO 

3 

CD 

to 

t  in 

_l 

tD 

LU 

"3- 

00  CD  CD 

CM 

in 

3 

*- 

< 

CM 

i-  03  ID 

■0- 

CO 

,^' 

T- 

O  ■» 

3 

^J-  00 

3 

■'— 

in 

o  - 

I 

Z   CM 

a  in 

o 

•*— 

in 

CM  CM 

< 

00 

or 

r~ 

CM  00  CD 

or 

00  O 

< 

CM 

l-H 

cOTTOcooOr-io 

00 

IT) 

1- 

H~     Tj- 

h- 

CM 

in 

CD 

t- 

o 

LU  *- 

o 

*- 

CM 

f  CO 

or 

in 

^1- 

CM  00  *- 

o 

00 

CO 

X  CD 

or 

in 

CD  in  CM 

f 

L0 

in 

r- 

CM 

CD 

i— t 

00  00 

^-i 

CM 

CM 

z  <* 

z 

Q  O 

1-  ID 

in  to  id  o 

LU 

en 

LL 

a>oO'- 

a 

en 

t- 

to 

00 

LU 

^t 

IDOOCDtDOOtDOOOO 

1- 

r»  oo 

t- 

T- 

▼- 

<  CD 

> 

a  <* 

to  CO 

00 

CO 

CO 

co  *r 

Z  CO 

_J 

co 

TJ-   f   rf 

_i 

CO 

^t 

or 

CO 

CL 

CO 

CO  CO  CO 

CO 

CO 

CO 

co 

■q- 

"3" 

00 

CO  CO 

00 

*T 

«r 

Cl  CO 

00 

o 
u. 

o 

LL 

< 

C3 

LU 
CD 

3 

o 

< 

X 

< 

I 

z 

HH 

Z 

HH 

Z 

HH 

< 

3 

210 


a 

in 

LU 

LU 

o 

o 

< 

X 

1- 

LU 

a 

1- 

< 

Q 

LU 

to 

to 

z 

Z 

O 

or 

_j 

< 

< 

> 

X 

LU 

< 

O 

CO 

to 

C5 

(- 

X 

DC 

Z 

LU 

h 

3 

< 

_l 
< 

o 

LU 

_l 

z 

i- 

< 

DC 

oc 

z 

z 

t—i 

z 

z 

Z 

3 

3 

< 

< 

o 

o 

LU 

K 

K 

oc 

to 

CO 

t-^ 

z 

Lu 

< 

< 

t- 

K 

LU 

O 

Z 

z 

h- 

LU 

LU 

3 

I/) 

o 

LU 

X 

z 

CO 

t- 

z 

to 

LU 

DC 

oc 

z 

(- 

HH 

t^H 

CO 

z 

< 

LU 

o 

O 

o 

_l 

DC 

z 

LU 

a 

to 

< 

LL 

LL 

oc 

CO 

o 

h- 

1— 1 

Z 

or 

< 

_1 

to 

o 

z 

to 

to 

1- 

Z 

< 

CO 

a 

< 

a 

D 

Lo- 

1—1 

< 

HH 

to 

O 

DC 

O 

LU 

LU 

oc 

o 

c 

H- 1 

oc 

a 

O 

CO 

z 

h- 

H 

ll) 

< 

_J 

tO 

t— t 

z 

u_ 

Z 

t— 4 

LU 

3 

3 

Q 

a 

JJ 

LU 

to 

< 

> 

< 

LU 

t-H 

z 

(- 

1- 

HH 

LU 

> 

OC 

< 

< 

LU   CO 

z 

a 

z 

LU 

< 

l-H 

HH 

X 

oc 

o 

O 

C3 

I 

Cl 

z 

<    LU 

LU 

to 

< 

LU 

X 

< 

_l 
CO 

X 

h- 

to 

1- 
to 

o 

0- 

CO 

< 

0. 

CO 

_l 

I  z 

<J 

CO 

h- 

(- 

< 

LU 

CO 

CO 

z 

oc 

G 

*— i 

< 

1-  < 

h- I 

z 

to 

z 

3 

3 

3 

o 

e> 

CO  LU 

CO 

LU    I 

H 

o 

t- 

o 

3 

1 

to 

to 

l-H 

LU 

z 

LU 

LU   Z 

LU 

1 

Z    h- 

(J 

z 

Z 

o 

X 

z 

l-H 

Z 

D   hh 

I 

LU 

a 

l-H 

LU 

i 

to 

o 

LU 

LU 

o 

00 

_l 

l-H 

HH    Z 

K 

1 

z  z 

< 

z 

z 

LU 

to 

< 

»— ( 

CD 

CO 

oc 

to 

t-M 

LU 

_l 

X  OC 

Z 

HH 

M 

LU 

z 

_l 

O 

I 

to 

X 

U-l 

o 

z 

o 

O    LU 

> 

*~s 

> 

z 

< 

o 

< 

< 

< 

z 

z 

CJ 

CJ 

CO 

l-H 

CO 

1- 

to 

CO 

X  H 

o 

H 

Z  I 

t— i 

o 

X 

< 

O 

< 

< 

z 

1 

o 

_l 

< 

CJ    LU 

r~ 

CJ  hh 

a 

z 

< 

H 

LU 

DC 

z 

u 

O 

u 

o 

LU 

oc 

to 

O 

a 

hh  a 

O 

"v. 

•-<  a 

LL 

o 

DC 

LU 

z 

LU 

3 

»— 1 

o 

LU 

l-H 

a 

0. 

_1 

CO 

Z    LU 

z 

CM 

a  3 

o 

or  Z 

< 

H 

h- 

DC 

H 

z 

X 

X 

K 

HH 

t^ 

< 

LU 

<   DC 

•— 1 

v 

a. 

to 

1 

< 

X 

< 

LU 

I 

< 

u 

CJ 

< 

X 

o 

o 

a 

z 

O  Cl 

1- 

to 

-1 

LU 

LU 

1- 

z 

< 

LU 

_J 

X 

»-H 

l-H 

Z 

o 

z 

< 

OC 

cj 

I 

LU   X 

LU 

z 

Q 

O 

LU 

X 

z 

-J 

o 

_i 

h- 

X 

I 

_i 

< 

1 

CO 

< 

CJ 

o 

1- 

O    LU 

< 

to  e> 

3 

< 

Z 

z 

_J 

> 

< 

o  z 

o 

LU 

3 

3  O 

I 

CJ 

l-H 

HH 

h- 

u 

Z  O 

LU 

O) 

<  -< 

u. 

X  < 

LU 

DC  Q. 

X  z 

z  z 

> 

z 

1- 

z 

to 

H- 

1- 

a 

HH 

a 

CO 

CO  X 

(- 

o 

Z 

3 

LU  O 

(- 

< 

X 

< 

1 

to  C5 

LU 

l-H 

LU 

to 

LU 

co 

to 

\ 

LU 

LU 

to 

h-t 

f-H 

LU 

1-  U 

LU 

X  h- 

X 

X 

< 

oc 

<  X 

z 

N  X 

> 

I 

< 

X 

o  < 

i 

■»- 

o  to 

_1 

z 

to 

t- 

a  to 

Z 

h- 

LU 

H 

o 

CO 

LU 

a 

K 

1- 

-J 

►- 

(9 

C? 

K  CJ 

*** 

z  z 

CO 

LU 

o 

I 

_J 

z  o 

LU 

Z 

LU 

HH 

z 

LU 

OC 

LU 

Z 

< 

z 

HH 

*-* 

o 

O 

t-t    HH 

< 

< 

O 

3 

o 

»— 1 

<  DC 

1- 

< 

z 

z 

X 

< 

LU 

< 

z 

o 

•  o 

> 

h- 

> 

to  I 

Q  -1 

(X 

z 

a  a 

-J 

o 

O 

l-H 

to 

DC  \- 

Lu 

CO 

LL 

CJ     HH 

CO 

< 

to 

t-t 

LU     HH 

1- 

(— 1 

3  3 

1— 1 

o 

or 

o 

DC 

to 

X  o 

< 

a 

o  z 

o 

o  o 

CO 

CO 

CO 

Z  X 

o 

CO 

a 

Q   tO 

l-H 

H 

t-  1- 

< 

z 

a 

or 

o 

U  tu 

X  Z 

z 

t— ( 

z 

z 

z 

Z 

z 

z 

o 

HH     O 

_l 

CO 

LU 

H- 

z 

> 

Z 

u  (J 

to 

> 

l-H 

a 

to 

Lu 

to  a. 

o 

*— t 

»-H 

t- 

to 

h-* 

1— t 

1— t 

»-H 

l-H 

»-H 

o 

O  Z 

z 

I 

o  to 

LU 

<  < 

Z 

< 

cj  z 

< 

LU  to 

to 

o 

u 

DC 

to 

o 

u 

O 

O 

o 

u 

X 

-  oc 

z 

o 

HH 

K 

_J 

CO  3 

z 

1- 

LL    LU 

O 

3 

o 

LU 

O 

Lu 

CO- 

-J  3 

3 

LU 

LU 

3  3  3 

3 

3  3 

K 

>-    LU 

< 

HH 

a 

z 

< 

O 

*-H 

< 

3  3 

O 

h-l 

o 

a 

M 

X 

o 

DC 

_J 

D 

o 

> 

CJ 

a 

Q 

D 

O 

a 

o 

LU 

z  a 

X 

t~ 

< 

> 

a 

to  I 

a 

z  z 

LU 

1- 

z 

o 

K 

1- 

< 

h-  z 

LU 

o 

ozooooooo 

z 

<  a 

h- 

o 

a 

CO 

u 

_i  a 

<  < 

t- 

cj 

H-* 

OC 

O 

z 

>->  z 

to 

DC 

DC 

o 

DC 

DC 

DC 

or 

DC 

DC 

DC 

a  o 

LU 

3 

to 

<  oc 

1 

a 

z  z 

*— I 

< 

* 

a 

3 

ac 

LU 

o 

z 

LU 

a. 

0- 

u 

a 

a 

a 

a 

a 

0. 

a 

a 

Z   CJ 

z 

O 

0- 

LL 

LL 

K   O 

CM 

LU 

Z 

LU 

< 

Q  O 

o 

HH 

DC 

a 

z 

o 

o 

3 

o 

O 

LU   Z 

z 

or  a 

t— i 

OC 

z 

a 

O 

u. 

C3  K 

\-  o 

z 

DC 

ac 

DC 

H 

DC 

DC 

DC 

or 

OC 

oc 

< 

CJ   LU 

or 

oc 

z  < 

O 

o 

o  o 

_J 

o 

DC 

K  Z 

< 

< 

LU   LU 

LU 

O 

oozoooooo 

z 

o 

o 

0. 

OC 

z 

Z 

H- 1 

Q  lu  tu 

O 

LL. 

LU 

a 

to 

LU 

O 

t- 

< 

M 

LL 

LL 

LL 

< 

LL 

LL 

LL 

LL 

LL 

LL 

o 

to 

_l 

LL 

o 

a 

a 

D  CJ 

i— i 

to 

h- 

• 

l-H 

o 

LU 

< 

HH 

LU 

ac 

X  to 

K 

_J 

M 

3 

<   H- 

_) 

z 

LU 

l-H 

l-H 

LU     HH 

i— I 

to 

_i 

to  to 

t~ 

to 

LU 

to 

X 

t- 

^ 

o 

O  h- 

^ 

CO 

to 

LO 

a 

LO 

to 

to 

to 

co 

to 

t- 

h- 

CJ    LO 

to  o 

o 

z 

CO 

to 

X  1- 

< 

to  to 

o 

> 

D 

to  Z 

to 

o 

o 

DC 

a 

to  Z 

< 

00 

to 

to 

to 

to 

to 

CO 

LO 

CO 

< 

< 

l-H    > 

to  Z 

HH 

o 

o 

or 

ct: 

LU    LU 

LU   LU 

o 

-J 

O 

LU 

< 

LU 

to 

3 

LU 

to 

—1   LU 

LU 

LU 

LU 

Ct 

LU 

LU 

LU 

LU 

LU 

LU 

or 

a 

Z  -1 

LU 

< 

h- 

o 

l-H 

LU 

LU 

_i  X 

o  o 

< 

Z  X 

X  o 

X 

U 

_) 

a 

3  z 

_J    > 

H 

U 

u 

a 

LU 

CJ 

o 

o 

o 

u 

o 

O 

< 

LU    < 

o 

X 

< 

X 

♦- 

> 

> 

a.  t- 

o  o 

+ 

H 

o 

1- 

00  o 

t- 

o 

_l 

o 

z 

< 

LU   _l 

LL 

o 

o 

o  s 

o 

o 

o  o 

o 

o 

a 

a 

X  t- 

o 

t- 

or 

t- 

< 

Z 

Z 

z  z 

to 

o 

oc  oc 

< 

1— 1 

LU 

z  a 

LU 

DC 

LU 

DC 

LU 

DC 

to  O 

< 

DC 

DC 

DC 

o 

a 

DC 

DC 

or 

or 

oc 

or 

a 

CJ  < 

or 

LU 

Q 

LU 

or 

o 

a 

o  > 

_l 

a  a 

>- 

CJ 

K  Z 

O  0.  z 

l/> 

a. 

cc 

H- 

LU  tO 

s 

a. 

D. 

a. 

a 

a 

a 

a 

a 

a 

a 

O 

< 

I     CJ 

Q. 

z 

Cl 

z 

o 

C1 

CJ 

CJ  to 

LU 

LU 

LU 

< 

LU 

X 

C5 

o 

CJ 

to 

or 

Q. 

13 

z 

X 

oc 

to 

O 

o 

to 

< 

O 

or 

ll 

I— 1 

■    i 

1 

o 

0. 

1 

DC    I 

LU 

1 

1 

z 

LU 

i 

DC 

i 

h-    i 
Z 

i 

1 

1 

i 

i 

i 

i 

i 

i 

1 

to 

CO 

' 

CO    i 

i 

' 

CJ 

1 

O 
CJ 

1 

1 

1      1 

O 

o 

< 

Or 

a 

l— i 

z 

LU 

LU 

o 

1— 1 

_J 

t-i 

LO 

co  r~ 

S 

O 

O 

0) 

0.   "fr 

ID 

CO 

H- 

00 

z 

00 

1-  CO 

to 

in 

^~ 

r~ 

CM 

8 

f  ffiOinm 

ex 

in 

I  CO 

*- 

m 

►-H 

t- 

_1 

CN 

co 

co  in 

t- 

< 

CO  CD 

in 

O 

01 

O  CM 

in 

CM 

^ 

8 

< 

00 

<  in 

LU 

cn 

r- 

in 

r- 

O  oo  id  r* 

< 

1 

CO 

to  r~ 

en 

CO 

o 

01 

HH 

O  in 

co  m 

LU 

O  !«■ 

z 

t 

0) 

:*  <* 

en 

cn 

< 

z 

u> 

a  oi 

C9 

oo 

^r 

O  cn  co  ^t 

w 

en 

^j 

^r 

D 

^ 

•-■  ^ 

■»- 

p» 

CO 

O 

^~ 

en 

in  o 

X 

O  t- 

o 

CM 

a 

00 

*t 

oo 

CO 

▼- 

LO 

r> 

(0 

_) 

f 

r^ 

00 

cn 

CM 

CN 

IB 

in 

•*- 

r» 

Z  O 

co  O  cn 

•r- 

LU 

o 

t 

CM 

O  co 

1- 

Z  t- 

to 

*- 

LU 

CD 

a.  in 

in 

r^ 

LU 

O) 

LU 

CM 

*  CM 

_i 

in 

cn 

cn 

LO 

CD 

•»- 

T- 

m- 

cr 

CO 

< 

f» 

3  ^f 

CO 

r- 

_l 

00 

_1 

cn 

r- 

00   CO 

z 

< 

oo  en 

Z  O 

_J 

0» 

a  en 

(T> 

cn 

D 

o 

z  o 

o  O 

< 

cooooocncnoOOOO 

_i 

cn 

to  CO 

cn 

0) 

►-H 

o 

HH 

co 

cn 

cn  cn 

Jl- 

o. 

CO  CO 

I 

^t 

_l 

CO 

3  CO 

m 

CO 

Z 

•^ 

z 

* 

DC  V 

t- 

CO 

CO 

m 

m 

CO 

•<J 

f 

•<T 

^ 

■* 

O  CO 

K  CO 

m 

n 

CD 

**■ 

CO 

n 

CO 

CO   CO 

tO 

< 

■5 

i 

o 

"3 

LU 

tt 

-J 

< 

z 

LU 

z 

UJ 

Z 

z 

l-H 

z 

O 

D 
Z 

211 


o 

< 

l-H 

< 

to 

CL 

o 

UJ 

3 

cj 

z 

l-H 

CO 

3 

U. 

O 

00 
00 

UJ 

o 
o 

a 

a 

z 
< 

UJ 

E 
< 

00 

o 

z 

l-H 
O 

a 
o 
a 
a 

u. 
O 

Q 
O 

I 
1- 

UJ 

Z 

00 

_J 
< 

CJ 

00 

00 
UJ 

X 

00 

00 

UJ 

X 

1- 
V 
3 
Q 
O 

a 

a 

00 

l-H 

00 
UJ 

X 

K 

Z 
> 

00 

o 

h- 
CJ 
3 
Q 
O 

or 
a 

z 
o 

CO 

a 
< 
u 
o 
a 
o 
> 
I 

00 

00 
UJ 

X 
1- 
Z 
> 

00 

I 

u 
oo 
a 
o 
a 
h- 

a 

UJ 

X 

o 

00 

l-H 

UJ 

3 
U. 

z 
o 

(- 

3 
CO 

l-H 

a 

RIBUTION 
ING  MATERIAL 
FUEL 

_J 
< 

LU 

£ 

HH 

HH 

> 

a 
3 
O 

a 
CJ 

Q 

UJ 

O 

z 
o 

CO 

> 
-I 

LU 

a 

3 
CO 
CO 

LU 

a 
a 

X 

o 

t-l 

X 

1- 
< 

to 

z 
o 

>-< 

1- 

CJ 

< 

UJ 

a 

a 

< 
X 

o 

Z 

- 

z 

1- 

1- 

X  u. 

I- 

i- 

(-  -J  h- 

_l 

*-^ 

z 

UJ 

z 

Z  O 

LU 

00 

l/)    HH    LU 

< 

o 

_J 

K 

o 

I 

> 

> 

00 

•• 

"D 

(-H 

HH    O    3 

o 

I-* 

< 

Z 

1—4 

o 

00 

00 

a 

Q 

Q 

O  CO 

HH 

z 

o  z 

o 

I- 

o 

UJ 

> 

> 

z 

a 

o  < 

o 

3  O 

00  I 

X 

a 

X 

1- 

(- 

00 

1—    LU   1— 

UJ 

UJ 

LU 

w 

CO 

z 

l-H     O 

00  00 

cj 

00 

i 

00 

< 

_J 

U 

3 

00 

CJ     2     HH 
3    HH    _J 

X 
o 

X 

u.  t- 

o  to 

a 

or 

< 

uj  a 

a 

a 

3 

< 

D 

00  UJ 

00 

O    -J    < 

o 

z 

1- 

o 

I  O  O 

UJ 

3 

O 

K  X 

(- 

O  O  3 

CJ 

X 

z  o 

1—4 

00 

or 

f-  or 

a  I  a 

o  a 

CJ  1- 

CJ 

a  oo  o 

z 

UJ 

o  z 

t~ 

t— 1 

O 

CO  Z  1- 

►- 

CJ 

UJ 

a  3  z 

3 

a  < 

HH 

_1 

00 

z 

HH     < 

CO 

a 

z 

>-   t 

i 

00 

K 

I 

D  >- 

Q 

O  X 

00 

to 

z 

o 

a 

< 

< 

1- 

M 

D 

o 

oo  or 

a 

1— 1 

< 

o 

00 

O  00 

o 

00         CJ 

UJ 

LU 

HH 

z 

o 

CJ 

Ul 

<    Ul 

_l 

UJ 

UJ 

03 

UJ 

UJ 

u. 

5 

l-H 

HH 

a 

a 

1-4    UJ    HH 

a 

a 

< 

< 

LL 

1- 

o  o 

CO 

a 

i-  or 

I 

X 

to 

a  X 

a 

_J 

oo  >  X 

3 

3 

f- 

X 

_i 

to 

HH    HH 

< 

< 

o 

< 

< 

CJ  cj 

u 

ll 

u. 

UJ 

CJ 

4— 4 

Ul   O 

1- 

h- 

z 

1- 

to 

< 

U.   X 

CJ 

I 

a 

z 

o 

oo  oo  oo  o 

O 

o 

I 

00  00 

to  o 

X 

X 

o 

LU 

z 

a 

o 

HH     O 

a 

UJ 

o  a  i-H 

1— 1 

K 

l- 

M  a 

O             HH 

1-  <  h- 

*~* 

*—i 

o 

£ 

< 

3 

z 

co  Z 

00 

_i 

o  cj 

or 

O  u. 

u. 

Z 

z 

Z 

00  o 

a      w 

H- 

2 

oo  Z 

s 

LU 

h- 

< 

<  o 

t-H 

< 

ID 

> 

o 

or 

O 

o 

1- 

> 

uj  a 

-1         UJ 

X 

>  CJ  1- 

< 

CO 

LL 

£ 

< 

O  £ 

tO 

z 

X 

> 

t-  u. 

u. 

t-H 

t—i 

<J 

00  I 

uj  X 

CJ 

00  2  CJ 

CJ 

z 

z 

a 

o 

Z 

LU 

UJ 

i 

i— i 

o 

X 

i    O 

O 

h- 

\~ 

3 

»-  i 

D  Z  1- 

1—4 

hh  3 

1— 4 

o 

o 

3 

CJ 

o 

z  z 

I 

z 

or 

3 

3 

DXZaZi-iZ-JI-JQ 

_l 

CO 

CO 

O 

UJ 

z 

LU 

l-H 

o  o 

h- 

i 

a 

o 

o 

UJ  K 

1- 

CO 

CO 

o 

CJ 

>  UJ 

<  _1  > 

CJ    HH    O 

LU 

t~i 

a 

a 

a 

£ 

h-t 

1- 

X 

a  oo 

z 

UJ 

(- 

1— ( 

X  o 

O 

l-H 

l-H 

a 

00  00  I 

O  00  I 

to  o  a 

z 

00 

< 

< 

CJ 

*-^ 

_l 

3 

o 

u.  a 

>- 

>-* 

i- 

l- 

O  3 

3  a 

a 

a 

a 

CJ 

UJ    00 

O 

a  co  a 

l-H 

u 

u 

1- 

o 

(- 

z 

< 

CO 

00 

UJ 

00 

< 

00  D 

D 

K 

i- 

D 

o 

I  oo  Z  <  X 

l/>  o 

_l  00  O 

o 

_i 

o 

t^* 

o 

to  o 

>> 

O 

< 

z 

i-i  o 

O 

00 

00 

_J 

> 

a 

CJ    HH 

HH    o    CJ 

a 

a  oo  > 

O 

3 

a 

a 

< 

LU 

o 

1- 

z 

< 

O 

\ 

UJ 

o 

o 

u.  or 

a 

l-H 

l-H 

UJ 

> 

K 

oo  u. 

_J         00  o 

t-  _j  > 

00  o 

o 

00  Q 

1- 

to 

o  z 

z 

CN 

a 

a 

a 

a 

Q 

Q 

l-H 

< 

1 

a 

o  uj  a 

a 

i   -*  < 

< 

X 

> 

< 

> 

<  o 

< 

a 

CO 

z 

o 

_j 

t— 1 

»" 

a 

00 

< 

u. 

>■ 

UJ 

a 

o  u. 

oo  z  o  (- 

a  o  uj 

o  a 

X 

o 

X 

C5    HH 

Z 

< 

3 

o 

-i  a 

o 

h- 

*-H 

O  00  00  |- 

1- 

X 

UJ 

a  o 

<  <  a 

i 

uj       X 

a 

1- 

< 

_j 

to 

CO 

<    LL 

Z 

CJ 

1 

LL 

00  o 

3 

3 

CJ 

CJ 

_l 

X 

K 

C3  1-  1- 

a 

X   CJ 

LL 

o  O  -J 

o 

-J  o 

CJ 

3 

a 

a 

< 

< 

o 

UJ 

i- 

00  _J 

J 

3  3 

UJ 

X 

o 

l     OO 

CJ     1 

UJ 

CJ   HH    i 

OS 

h- 

<  Z 

z 

o 

LL 

< 

3  LU 

I 

UJ 

cn 

X 

i-  a 

a  q 

< 

a 

a  3 

to 

< 

t-^ 

o 

o 

K  Z 

i- 

a 

ID 

00 

h- 

00  cj 

O 

O 

u. 

00 

l-H 

uj  cj 

h-         UJ 

o 

HH    Ul    00 

Ul 

00  3 

00  3 

00  £ 

1- 

<   < 

LU 

\ 

< 

z 

< 

3^-^  or  or 

a 

li- 

I  3 

I  X  00 

iL  X  a 

a 

o 

< 

h- 

< 

t- 

LU 

a 

a 

z 

z 

Z  X 

£ 

t 

*• 

cj 

> 

d 

D 

a 

a 

-I  O 

CJ   O 

00  C5  CJ 

l-H 

h-  o 

3 

*-* 

CJ 

< 

o  < 

o 

LU 

< 

o 

o 

t- 

h-^ 

l-H 

00 

O  CO 

in 

Ul 

a 

LD 

00  o 

<    HH    00 

u. 

uj  Z  a  h-  i- 

z 

z  z 

o  a 

a 

H- 4 

a 

co 

UJ  UJ 

LL 

o 

O 

UJ    _J 

oo  or 

UJ 

00 

t- 

X 

i-H  a 

CJ    I    HH 

I  >-  H 

CJ 

Ul 

to 

00 

HH 

a 

H 

LL 

_i 

1-  z 

O 

a 

z 

Z    "-H 

D 

l-H 

a  o  o  I 

UJ 

i 

l- 

u.  a 

u. 

< 

t-   OO    1 

< 

X 

►H 

3 

HH 

3  > 

a 

o 

X 

CJ 

O  Z  3 

f- 

l-M 

H-l    00 

UJ 

00 

i- 

i- 

l-H 

a 

-J  o 

a 

LL 

1- 

CO 

t- 

00 

t-  < 

z 

i- 

3 

LU  I 

O  1-  CJ 

Z 

i— i 

h- 

-J 

1— 1 

UJ 

O  C5 

o 

Q 

UJ 

es 

o  o 

<  1-  CD 

C5 

CJ  CJ  uj 

3  Z 

Ul 

00 

LU  CO  X 

00  z 

*^ 

to 

i-4 

O 

z 

O 

^^■z 

o 

> 

z 

OtOU-IZZZUCJ 

X 

z 

z  z 

a      2  2 

>  I 

X 

to  O 

oo 

to 

2 

O 

< 

CJ 

1-    (-    HH    tO 

HH 

UJ 

00  Z3 

l-H 

H- 

l-H    l-H 

l-H 

Z2DU 

l-H 

l-H    l-H 

3    -J    HH 

l-H 

HHO 

< 

00 

1- 

»  K 

LU 

H- 4 

< 

LU 

a 

X 

_J 

<  CO  CJ  00 

h- 

z 

1- 

<  O 

o  z 

o  o  o 

l-H 

*—* 

Z  oo  > 

o  a 

K  <  D  D 

>  O  00  Z 

z  o 

o  a 

CJ 

1- 

LU 

CJ 

a 

a 

h- 

< 

Z  CO  3  LU 

CJ 

HH 

< 

CJio><<<aa< 

l-H 

o 

<  < 

<  o  < 

< 

O    <    HH 

a 

> 

_l 

> 

-J  UJ 

o 

< 

a 

O 

o 

LU 

<  3  O  CJ 

3 

Q. 

a  £  oo  a  a  a  lu 

UJ 

U. 

a 

a  a 

2  cj  a 

a 

a  a  ul 

LU 

UJ 

to 

to 

z 

a 

CJ 

u 

a 

i- 

LU 

£ 

LL 

X  to  O  O 

> 

o 

u.  a 

OOOhK 

UJ 

a 

u  o 

o 

o 

a  o 

X  > 

LL 

a  > 

a 

HH 

z 

a 

o 

X 

o 

h-      a  a 

z 

O 

1 

D 

o  o 

u. 

u. 

a  a 

a 

_l 

-J  Z 

u. 

5 

a  a 

u.  u.  a 

a 

z  a  u. 

f- 

o 

LL 

O  a 

LL 

4-H 

< 

K 

LL 

uj  u.  a  a 

< 

a 

CM 

UJ 

z 

o  o 

< 

< 

O 

i— i 

3  3 

O  O  3  3 

HH    3    O 

O 

o 

O 

z 

HH 

z 

LU 

> 

>    O   Z 

z  o 

a 

a 

Z 

UJ  < 

K 

a  z 

z 

z  a 

o 

a 

a 

o 

•  a 

z 

a 

z 

o 

a  z 

£ 

cj 

o 

or 

2  2             :  or  or  o  z 

22a 

a 

a  a  z 

o  o 

z 

o 

z 

o 

4—4 

3 

o 

< 

< 

o 

<  z 

t~~\ 

a  z  o  o 

O 

a 

H- 4 

DUO 

o 

o  o 

o  o  o 

o  o 

O 

o  o 

oooo 

o  o  o 

LL 

H^ 

o 

t^t 

o 

t-t  UJ 

H- 

a 

Ll 

1- 

■  CO 

a 

LL 

a  o 

h- 

O    O    LL    HH 

CJ 

o 

1— 1 

(/) 

i-  >-> 

i— t 

1— 1 

u.  u. 

u. 

LL 

U- 

HH 

u. 

U.  LL 

H    H    IL 

LL 

U.     LL     HH 

h- 

t~i 

1- 

1— 1 

K  _l 

< 

< 

a  >- 

£ 

£  >-> 

< 

LL    HH             (- 

LL 

1— 1 

i/i  z  o  H  i/)  m 

UJ 

oo 

00  00 

l/J 

(/)  < 

to 

< 

00  <  CO 

o 

_i 

CO  CJ 

•  to 

O 

CO 

O  K 

CJ 

hl/)< 

O 

< 

o 

<   UJ 

or 

a 

o  o  o 

a  a 

D 

O  D 

a  a  o 

Q 

o  o  a 

oo  Z 

a 

M 

a 

N  3 

H- 1 

o 

lO 

t—i 

CO  UJ 

CJ 

CO 

O  O 

t^i 

O  O  CO  z 

Z  O 

** 

LL  I 

UJ 

UJ 

o  o 

o 

o 

O 

1—4 

UJ 

O 

o  o 

UJ  Ul  o 

O 

O  O  uj 

UJ 

< 

Ul 

HH 

LU 

t-<  _l 

U. 

X 

UJ 

LL 

X 

UJ 

3 

LL 

O  3  lu  < 

< 

o 

l-3l->>XIXXX-J>XIX>>IXXI>OI>_J>_IO 

HH 

o 

CJ 

HH 

Z  i- 

CJ 

£  O 

1— 4 

X  O  CJ  X 

I 

<ZZZZKh-t-l-l-OZI-l-t-ZZh-t-l-t-ZOt-Z 

HH 

z 

HH    I/) 

a 

o  o  a 

o  z 

o 

3  o  a 

1-  O  O  1- 

• 

1- 

to 

a 

<  > 

o  o 

UJ  UJ 

UJ 

UJ 

UJ 

oo  o 

UJ 

uj  uj 

O  O  uj 

UJ 

Ul  UJ  o 

a 

LU 

O  H 

O  1-  2 

>- 

3  -i  a 

3 

to  > 

£ 

a 

lu  a 

3 

lu  a  a  lu 

LU 

_l 

OSoocjO£££££<Cj£££ 

CJ  CJ  s  z 

2  a  <  a  a 

t-i  to 

a 

_j  a 

a  £ 

LL 

£ 

UJ 

a 

< 

a 

X 

o 

3 

a 

a 

UJ 

a 

a 

u_ 

o 
o 

i    i 

1 

1 

1      1 

1 

1 

1 

1 

1 

1      1 

1      1      1 

1 

i    i    i 

i 

1 

1 

1 

i 

1         1 

£ 
O 

i 

i 

1 

' 

1 

HH 

_i 
< 

i 

i-  i 

LU 

i 

i    i    i    i 

3 

i 

cj 

CJ 

z 

a 

a 

» 

»-H 

_j 

00  IT) 

in 

8 

n  m  to 

r- 

CO 

f  cn 

o  <*  - 

iS 

CN  00  ^p 

▼- 

T~ 

CN 

cn 

CO 

cn  r> 

*— 

O  o  in 

HH    CM 

00 

in 

in 

1-  CO  ^  CM 

O  CD 

1- 

1*4 

0>  CN 

r» 

cn  cn 

cn 

cn 

CO 

CO 

CM 

CO  CO 

inco^ 

r- 

co  ^-  r- 

CD 

CO 

to 

CN 

CD 

CO  CM 

O  ^ 

r- 

CD 

1-  CD 

CD 

CO  V 

i- 

co  in  co  t- 

a 

r- 

UJ 

O  00 

CN 

to  o  o  o  o  o 

OoooooocMr-t^TtmcDinr-cNCNO 

T- 

co  r- 

K 

00 

ro 

CD 

<  CO 

to  cn 

a  *- 

cn  co  o  co  o 

< 

L0 

I 

00  CO 

**~ 

cn 

*■  *■ 

■*- 

*■ 

n 

n 

CD 

CO  CO 

oo  cn  en 

CN 

co  en  i- 

CD 

CD 

CD 

CO 

CD 

00  00 

Z 

CO 

CD 

CD 

■f 

CJ  CO 

Z  oo 

38 

CM 

00  -r-  ■»-  0) 

X 

*" 

1- 

_J 

cn  b 

0>  O 

<T" 

CO 

•«■  n 

■<t 

t 

,^ 

•<r 

■O- 

n  T* 

t  ^  •«• 

if) 

in  in  i» 

f» 

CO 

00 

cn 

o> 

cn  cn 

< 

CO 

CD 

CN 

CN 

lu  in 

o 

CO 

t 

oo  <-  r-  r*- 

o  o 

Z 

t— 1 

oooo 

oooooooooooooooooo 

to 

•<T 

T 

in 

CD 

1-  r> 

CO 

0) 

-J  CD 

CD 

cn  O  O  O 

1- 

L0 

> 

m 

CO  t 

«* 

t 

<»   n 

T 

"O- 

■y 

^ 

T 

*t  TT 

'J  ^   ^ 

,^ 

^r  ^j-  "<j- 

"J 

* 

* 

■v 

*T 

^t  <* 

z 

CO 

CO 

cn 

CO 

Z  CO 

a 

CO 

-i  CO 

CO 

co  *t  *r  ^r 

*—1 

CO 

to 

o 

Z 

o 

z 

o 

£ 

< 

a 

I 
a 

a 

a 

212 


z 

o 

00 

\- 

UJ 

< 

DC 

Or 

3 

LU 

00 

a 

00 

00 

o 

_l 

LU 

< 

DT 

o 

1— J 

0- 

z 

or 

DC  _J 

LU  < 

a  o 

2  CJ 


> 

*■» 

00 

oo 

r- 

a 

\ 

z 

CN 

>      (J 
cj      3 

D 
K  O 
13  DC 
O         0. 

CD         _l 
Z        O 

HH  Z 

>  < 

DC         X 

a      k 

<  _i  UJ 

CJ    UJ   2 

I/) 

DC  00  Q 

O  UJ  Z 
u.  >  < 

D  CO  DC  < 

UJ  WO  h 

hui(-Z 
<  u  o  o 
or  o  <  2 
o  a  lu  s 
u-  a  a  < 

DC 

O 

O    i      i      i 


f-  *  I- 

•<J)  O  (N 

Z  «-  'a-  in 

<  *r  r-  oo 

_j  ^r  in  in 

_J  co  ro  CO 

a 


o  o 

I  DC  DC 

CD  u-  u. 

Il/ll/l 

LU  LU 

Z  3  3 

t-H    _J  _l 

<  < 

z  >  > 
o 

•— I  _l  _J 

I—   UJ  UJ 


O  u.  u. 
u.  O  O 


z  z  z 

o  o  o 

IflMH 

tthh 
<UU 
CJ  3  3 

o  a 

or  o  o 

lu  or  dc 

>  a.  a. 
o 


-i  I  X 

OI-(- 
OT 

t-  or  dc 
>  z  o  o 

Z   O  U.   LL 

<  c_> 

Q.  00  CO 

2   DC   CO  CO 

O  Dm  lu 

CJ  U-  CJ  CJ 
JOO 

co  3  or  or 

Z  co  a.  o. 
o 
co 


■^  oo  in 

•  to  O  r- 

2  oo  oo  o 

oo  o  in 

I  oo  in  i- 

a  oo  o  *- 

_J    CO  \T    rj- 


o 

z 

CD  > 

<  LU 

> 

LU  Z 

*  o 

a  o 

UJ 

3  U. 

Z  O 

UJ 

_)  D 

I  O 

O  X 

Z  uj 

3  2 
< 
or 

CO  i 


I  - 

O  O 

CO  r- 

l-H  0"> 

z  o 

UJ  rf 


a  co 

LU   O 


m  or 
2  O 


CO 

^v  co 

<  UJ 

CO  o 

uj  or 

Q  Q- 
o 
I 
or   i 


O  CM 

(-  *- 

Z  CD 

hh  CO 

I-  r- 

O 

o  *T 


CO  CO 

_J  CO 

—I  UJ 

LU  CJ 

CO  O 

ui  or 

CD  a 

z 

UJ 


<  O 

CM 

co  in 

<  CM 
CD  00 

or  O 

I  * 

3 

or 


<       co  co 

CJ 

z         z 

CD        ui  lu 

Z        K  h- 

ii        _i  _1 

z  o  o 

►-  z  2 
< 

K  I  X 

Z  Z  I-  I- 

O  O  <-<  i-H 

O  i-i  3  3 
I     K                > 

uj  o  z      or  z 

Q  3  O        uj  O 

l-H    Q    l-l  >    l-H 

X  O  K         O  K 

o  or  <  o  < 

a  z  uj  z 

-is  <  or  < 

0  3  CO  X  X 
Z  m  <  I-  I-  t-  K 
<   £   CD  UJ  CO  CO  UJ 

1  >      2  >  >  2 

i-  a  _j      _i  _j 

UJ    l-H    <    LU    <    <    UJ 

S  Q  or  or  h-  t-  or 
3  3  <  <  3 

u.  -hl-OOh 
O  CJ  <  <  < 

Z  Z  or  z  Z  or 

Z  i-H        ui  O  O  uj 

o  n  cj  a  -i  —  a 

HH  M  2   h-  I-  2 

I-  - 1-  uj  <  <  UJ 
cj  or  uj  i-  z  Z  t- 
3  uj  i  <  < 
a  a  i-  x  x  x  x 
>oazoi-i-(5 
2ao>HiunjM 

_i  cj  o      <acjcoi22X 

<  a 

CJ  2 

i— i    i     i         o    i     i     i     i     i     i     i 

2  CJ 

UI 

X  co  *-       -icnr^cocMior^*- 

CJ  ■■-   CM         HH'-i-CDCOini^lO 

»-  *-       ooof^J-cocM-^^r 

oo  ao  >  oo  to  co  in 

O  in  *-  t-~  oo  O  t 

r*-  oo  oo  oo  o  O 

co  co  co  CO  *J  TT 


X 

o 

ui  Z 

D  O 

l-H  2 

X 

o  z 

l-H  O 

a  co 

or 

z  < 

o  CJ 
CO 

or  u. 

<  o 
cj 

z 

CD  O 

Z  ii 

l-H  I- 

CJ  CJ 

or  3  3 

UI  Q  Q 

I—   UJ  UI 

z  or  or 

ui 

cj  or  or 

o  o 

I  u.  u. 
o 

or  \-  \- 


co  _i 
ui  < 
or  t- 


z 
< 
I 

•  I- 

>  ui 

•  2 
CO 

o 
>-  i- 
z 

<  z 

a  o 

2  i-i 

o  co 

cj  or 

ui 

K   > 

z  z 

ui  O 
2  CJ 

a 

_l  CM 
UJ  \ 

>  o 

UJ  CJ 

o 

or 
o  o 
Z  u. 

< 

CO 
CD  3 
Z  H 
w  < 

o  or 

<  < 
or  a 

y-  a. 


a.  o 

•  or 

co  a. 


co  x 

>  o 

—i 

<  or 
I-  ui 

<  CL 

CJ  a 

o 

or  cj 

3 
O  CD 

LL     Z 

CO  Z 

t-  l-H 
l-H     < 

3  H- 
Q  Z 
O  O 
or  cj 


CO  CO 

lu  > 
O  -I 


CO  < 

l-H     O 


Z    i 


CO  CO 

<  < 
CD  CD 


CO   CO 

LU    UJ 

X  X 


o  o 
or  or 


x 

o 
z 
c 

2 

Z 
O 
CO 

ui  or 
a  < 

l-H     CJ 

x 

o  a 

z  z 

o  < 
co  2 

<  co 

CD  Z  < 

O  CD 
CO  CO 

i-H  or  co 

CO    <     l-H 

LU  cj  co 

X  LU 

HOI 

Z  Z  (- 
>-  <  Z 

CO         >- 

CO   CO 

2  < 

O  CD  O 

or      lu 

U.   CO  i-H 


co  Z  Z  Z 

<  o  o  o 

O  CO  CO  CO 

or  or  or 

X  <  <  < 

uouu 

or  uj  lu  uj 


Oiu<<< 
Z  Z  -J  -J  -J 
<  <  3  3  3 
X  X  CJ  CJ  CJ 


CO  HH 

ui  or 

X  3 

►-  Q. 

z 

>  D 

to  2 

< 

c 

LU  O 


or  or  or 
<  <  < 


or  ui 
3  -i 
a.  cj 


k  u.  u.  a  a  a  u_ 
< 

D 

a 

!X 

a 
o 


z  z 

o  o 


z  z 

o  o 


MM>>>MM 

t-  i-  or  or  or  t~  t- 


u  CJ 

3  3 

Q  Q 

o  o 

or  or 

a  a 


ui  ui  UJ 

>  >  > 

o  o  o 

CJ  CJ  u 

UI  UJ  UJ 

or  or  or 


CJ  CJ 

3  3 

a  D 

o  o 

or  or 

a  a 


i-H  CM  CM 

2  ^r  ^r 

<  oo  oo 

CD  co  co 

< 

CO 


LU    CO 

X 


co  O 

CD  en 

u.  *- 

Lut-~ooO'-cMCOcn 

3  oo 

O  O 

00 

Q->-Tjoooooomin 

D  *- 

or  oo 

ui  in 

r~  -^  in  in  in  cm  co 

Z  CM 

a.  oo 

h-  ID 

oocmOOO'-O 

i-H  U0 

00 

UI    CN 

CJCMCMOOOOOOOD-^ 

00 

2  O 

»-H    ■*- 

<Cn00000000O'"- 

u.  co 

<  i 

CJ  * 

XCOCOCOCOCOV'? 

* 

Z 

O 

LU 

to 

CO 

CO 

K 

213 


00 

CL 

_l 

o 

< 

l-H 

LL 

a 

o 

UJ 

o 

i- 

X 

< 

h- 

2 

00 

LU 

2 

=3 

O 

O 

z 

UJ 

cj 

< 

< 

to 

to 

to 

to 

z 

I- 

z 

z 

Z 

o 

to 

to 

o 

o 

o 

CO 

< 

> 

l-H 

l-H 

l-H 

ac 

CJ 

_i 

K 

(- 

H 

< 

< 

CJ 

CJ 

U 

cj 

to 

i- 

< 

< 

< 

o 

l-H 

< 

LU    10 

LU 

LU 

ct 

to 

o 

DC   Z 

DC 

DC 

D 

LU 

o 

>■ 

I 

2 

Ct     l-H 

DC 

Ct 

I 

a 

H 
Z 

3 

LU    CO 
X  DC 

LU 

X 

LU 

I 

a 

o 

^ 

O 

1-    LU 

t- 

1- 

z 

o 

to 

to  to  < 

o  > 

o 

o 

■-I 

_j 

LU    UJ    _1 

z 

z 

2 

>    >    -I 

o  o  o 

o 

l-H 

to 

O 

l/)HH< 

z  o  z 

z 

< 

HH 

ct 

UJ  t-  1-  0. 

< 

< 

< 

H 

to 

to 

LL 

>  <  < 

_l 

Z 

UJ 

UJ 

l-H     >     >     X 

z  < 

z 

z 

z 

O 

1— i 

X 

» 

hHHh 

O  CJ 

o 

O 

o 

u 

ct 
cc 

1- 

z 

LU 

D 

<   DC  DC   >- 
>  LU  UJ   3 

hH    l-H 

(-  2 

HH 

1- 

y- 
to 

H 

q: 

3 

> 

> 

i-H  Q  O 

<    LU 

< 

< 

>■ 

< 

=3 

_l 

to 

X 

DC                lO 

Z  X  z 

z 

-J  Z 

LL 

to 

LU 

UJ  O  O  < 

<   CJ 

< 

< 

< 

< 

—I 

o 

to  to  co  to 

to 

to 

D 

o  z  z  o 

X 

X 

I 

1- 

X 

3 

o 

UJ 

LU   UJ    UJ    UJ 

UJ 

LU 

_l 

<  < 

hZ(- 

K 

< 

1- 

o 

to 

z 

N 

>  >  >  > 

> 

> 

< 

o           u. 

LU   l-H 

LU 

UJ 

u 

LU 

z 

1 

< 

l-H 

HH     HH     »-H     t-H 

l-H 

l-H 

(- 

Z  to  to  O 

2 

2 

2 

2 

HH 

X 

Ct 

1—     1—     t—     •— 

t- 

h- 

to 

LU 

<  _J  _J 

LL 

LL 

(- 

a 

to 

3 

<     <     <     < 

< 

< 

a 

CJ 

o  o  to 

ct  o 

DC 

Ct 

o 

Ct 

1/5 

HH 

UJ 

to 

>     >     >     > 

> 

> 

z 

<  to  X 

O  uj 

O 

o 

o 

6— 1 

X 

CJ 

to 

l-H    N    H    *H 

*-H 

l-H 

3 

-I  o  o  to 

LL    Ct 

LL 

LL 

z 

LL 

—I 

Q 

UJ 

Ct  Ct   Ct   Ct 

a. 

Ct 

O 

DC 

O   U   U  LU 

LU 

o 

to 

2 

3 

ct 

UJ    UJ   UJ    UJ 

UJ 

UJ 

a 

O  I  _l  _)  X 

o 

-J  X 

— 1 

_J 

l-H 

— 1 

< 

< 

o 

_J 

a 

a  D  D  o 

a 

a  2 

\  O  <  <  H 

z 

3  1- 

3 

3 

h- 

3 

(S 

I 

ct 

to 

o 

Q 

o          z 

l-i    lO 

LL 

LL 

LL 

< 

LL 

a 

ll 

z 

Q  D  Q  Q 

Q 

a 

CJ 

Z 

-I  O  CJ  >- 

2  O 

LU   LU 

UJ 

LU 

> 

LU 

to 

_i 

UJ 

M 

z  z  z  z 

z 

z 

< 

<HH(fl 

Ct   Z 

to  to 

to 

LO 

l-H 

to 

1- 

to 

< 

to 

< 

> 

to 

<  <  <  < 

< 

-< 

z 
o 

Q 

ct  ct 

U  O  O  2 

O  3 
u.  O 

3  3 

3 

3 

CJ 

3 

Ll 

< 

LU 

i 

o 

1- 

K 

to  to  to  to 

to 

lO  CD 

l-H 

•-H     >     >-     O 

LU  Cl 

tO  Q 

to 

to 

< 

to 

X 

X 

CJ 

z 

i  i  i  i 

-J 

_l 

ct 

o 

Ct  X  X  Ct 

DC   2 

1-  z 

1- 

t- 

LU 

h- 

o 

1- 

■ 

—I 

< 

UJ 

to 

o  o  o  o 

o 

o 

< 

< 

Q  >   >   U- 

O 

to  < 

to 

to 

Ct 

10 

to 

>- 

z 

UJ 

UJ 

Z 

D 

X  X  X  X 

X 

X 

o 

>  _1  _J 

2  U 

> 

> 

> 

> 

—1 

CJ 

> 

>— ^ 

2 

13 

ct 

o 

Z 

o  o  o  o 

o 

o 

CJ 

X  o  o  to 

< 

to 

to  _j  to 

_l 

_l 

h- 

_J 

—1 

ct 

DC 

CO 

00 

< 

u. 

a. 

3 

CJ  CJ  CJ   CJ 

CJ 

CJ 

o 

t—t 

>a  a  d 

LU   Z 

z 

z  <  z 

< 

< 

Z 

< 

LU 

LU 

O 

r- 

to 

UJ 

to 

s 

O 

1 1 1 1 

_) 

_j 

3 

t- 

-J           z 

1-  o 

o 

O  h-  O 

t- 

H 

LU 

(- 

to  Z 

LL 

o 

s 

< 

a; 

X 

3 

o 

0. 

—I 

<  <  <  < 

< 

to  < 

(- 

LU 

O  CJ  O  3 

to  CO 

l-H 

l-H    ^    1— 1 

< 

< 

K 

< 

LU 

LU 

LU 

Z 

CM 

(J 

i- 

CJ 

O 

o 

s 

o 

to 

CJ 

CL  z  z  o 

DC 

H- 

K  O  1- 

CJ 

CJ 

t- 

o 

O 

ct 

t— t 

v 

to 

1— 1 

UJ 

o 

CJ 

ouoo 

CJ 

uj  cj 

D 

< 

»-4  hh  a 

o  < 

l-H 

l-H               l-H 

l-H 

z 

_l 

LU 

(- 

_J 

a 

3 

t- 

CJ 

>■ 

H    H    H    H 

l-H 

CJ    «-H 

LU 

o 

CJ  O  O  2 

z  o 

to 

CO  D  tO 

< 

< 

2 

o 

UJ 

< 

X 

o 

i 

UJ 

CO 

i 

O 

Ct 

_J 

ct  ct  ct  ct 

DC 

O  DC 

1- 

UJ 

■> 

Z  3  3  O 

< 

o 

O  lu  O  Z 

z 

Ct 

LU 

HH 

2 

H 

< 

3 

< 

UJ 

< 

UJ 

_l 

CJ 

o  a  a  o  o 

DC  D 

< 

UJ 

_l 

►h  a  o  cj 

o 

a 

Cl  (-  Cl 

l-H 

l-H 

LU 

h- 

t- 

DC 

LU 

<n 

u_ 

O 

Z 

Z 

< 

>  >  >  > 

> 

Q.  > 

z 

LL 

OOOO 

Z  uj 

2 

2  <  2 

2 

2 

H 

< 

X 

LU 

1- 

DC 

CO 

< 

2 

l-H 

z 

UJ 

X  X  X  X  X 

X 

LU 

z 

3  Ct  Ct  O 

O  1- 

o 

O  1-  O  3 

3 

z 

1- 

< 

I 

Z 

\ 

I 

X 

I 

O 

o  z 

>  >  >  > 

> 

z  > 

O  D 

< 

O  a  Cl  UJ 

HH    < 

u 

CJ  i-i  CJ 

_) 

_J 

HH 

l-H 

1- 

< 

1 

V 

o 

CJ 

t- 

Ct 

CJ 

1—1 

UJ 

i ■ 1 • 

-J 

O  -J 

> 

UJ 

X 

o             t- 

1-  z 

a 

< 

< 

Q. 

LL 

>  _l 

N-^ 

I— 1 

lO 

t— 1 

to 

UJ 

u. 

z 

1- 

-I  o  o  o  o  o 

•-H     O 

X 

t- 

h- 

ct  ct  ct  < 

<    UJ 

t- 

K    HH    I- 

i 

i 

X 

I-H 

LL 

O 

1-  o 

O 

CJ 

a: 

to 

a 

to  2 

HH 

CJ 

> 

o.  a  a  a. 

a 

f-  a 

o 

U. 

LU 

a  o  o  -i 

Z  CJ 

LO 

to  cj  to 

_j 

_J 

(- 

o 

o 

z 

l-H    O 

ct 

z 

i 

UJ 

i 

UJ 

-J 

t- 

z 

X 

< 

HH 

U.   LL    > 

<  > 

> 

>   UJ  > 

UJ 

UJ 

l-H 

LU 

1- 

l-H 

ct  u 

\- 

HH 

UJ 

UJ 

o 

UJ 

u 

Z 

UJ 

HH 

< 

3 

h- 

ct  ct  ct  ct 

ct 

DC  DC 

(3 

X 

C3 

DC               X 

X  X 

-J 

JBJ 

it 

^ 

3 

DC 

to 

K 

o 

1— 1 

h- 

Z 

Z 

O  Z 

o 

< 

Z 

o 

Ct 

u. 

UJ 

o  o  o  o 

o 

<  o 

Z 

to  Z 

O  co  to  o 

f-  o 

< 

<  a  < 

CJ 

o 

Cl 

LL 

ct 

X  o 

> 

z 

< 

< 

a 

< 

q: 

UJ 

< 

t- 

> 

U-  U-  U-  II- 

LL 

a.  u. 

l-H 

DC 

l-H 

LL    tO   CO   Ct 

LU 

K 

KOI- 

l-H 

l-H 

to 

O 

LL 

o 

1-  z 

UJ 

z 

X 

X 

0- 

X 

Q- 

_j 

X 

O 

z 

_l  CJ 

LU 

CJ 

LU 

CJ 

LU    UJ   O 

2  O 

< 

<  O  < 

Z 

z 

to 

O 

< 

0. 

3  < 

z 

t- 

o 

K 

h- 

(- 

O 

(- 

z 

UJ 

o 

z 

CO  to  to  CO 

to 

to  to 

3 

> 

3 

to  o  o  > 

z 

< 

CJ 

o      o 

LU 

ct 

to 

< 

t-1 

< 

HH 

UJ 

UJ 

to 

UJ 

to 

UJ 

*— 1 

CJ 

a 

►-H 

co  to  to  to 

to 

to 

D 

o 

O 

to  O  O  X 

O     l-H 

l-H 

UJ 

LU 

LU 

o 

LU 

sc 

z 

l/> 

a 

1- 

£  2 

< 

2 

< 

< 

S 

X 

z 

^ 

UJ   UJ  UJ  UJ 

LU 

2  UJ 

O 

O 

LU  Ct   Ct 

l-H    * 

z 

LU 

LU  _ 1  UJ 

_l 

—1 

O  -J 

< 

>  ct 

o 

a 

a 

< 

o 

u. 

< 

CJ  CJ  CJ   CJ 

CJ 

3  CJ 

Ct 

LL 

Ct 

UQ.Q.L. 

1-  < 

DC 

K 

t-  to  1- 

DQ 

CO 

DC 

CO 

z 

ct 

o  o 

1 

o 

3 

u. 

ll 

u. 

u. 

u-  2 

CJ 

o 

2 

o  o  o  o 

o 

-<  O 

CL 

o 

Cl 

o          o 

<  2 

o 

< 

<  <  < 

< 

to 

< 

Cl 

< 

LU 

h- 

DC   1- 

CM 

UJ 

Q 

O  O 

X 

O 

i 

O 

O 

ct  ct  ct  ct 

a. 

D  Ct 

Ct  o  o 

CO 

LL 

ct 

DC  t-  Ct 

K- 

i- 

H 

1- 

-J 

LU    U 

z 

O 

<j 

u 

ct 

ct 

z 

UJ 

ct 

aaaa 

a 

o  a 

ct 

z 

cc 

0.  Z  Z  Z 

<  ct 

l-H 

o 

o  CO  o  to  to  to  z 

to 

X 

DC 

z  < 

u 

U 

a. 

z  z 

»— i 

Z 

KH 

z 

z 

o 

o 

o 

Ct 

o 

I 

o 

o 

o 

<  <  o 

l-H    O 

—I 

03 

CO        00 

>■ 

O 

o 

o 

UJ   UJ 

l-H 

0. 

o 

O 

d; 

o 

a 

o 

o 

u_ 

u. 

HH 

3 

u. 

CJ  CJ  CJ  CJ 

CJ 

DC   O 

u. 

l-H 

LL 

CJ                i-i 

O  u- 

< 

> 

> 

_i 

> 

l-H 

> 

¥ 

LL 

ct 

1— 1 

CO 

l-H 

*— t 

i 

l-H 

i 

I—* 

>-H 

h- 

H 

H    H    H    H 

l-H 

1        !-H 

h- 

Hf-l-h 

< 

CJ 

2 

2-J2-J 

< 

_l 

h- 

_l 

z 

o 

t— 1 

lO 

UJ 

H- 

K 

UJ 

K 

UJ 

y- 

K 

to 

CO 

< 

CJ 

«/) 

h-  (-  t-  K 

\~ 

_l  (- 

CO 

< 

to 

i-  to  to  < 

to 

3  3-13 

_J 

t- 

_J 

< 

—1 

3 

to 

HH    Ct 

< 

z 

o 

U 

Z 

o 

Z 

CJ 

o 

to 

•  to 

ct 

< 

to 

>  >  >  > 

> 

o  > 

to  z 

to 

>  >  >  ct 

_i  to 

LL 

z 

z  <  z 

< 

< 

< 

Z 

< 

< 

to 

2  < 

< 

3 

3 

< 

3 

< 

3 

3 

UJ 

D  UJ 

o 

u. 

UJ 

1  1  I  1 

_J 

X  -I 

UJ 

< 

LU 

_1  _1  _J  < 

<   LU 

o 

l-H 

M   2   W 

2 

CJ 

2 

<  2 

Ct 

LU 

O  uj 

I 

Q 

O 

X 

Q 

X 

a 

Q 

o 

y-  o 

a. 

3 

o 

<  <  <  < 

< 

o  < 

CJ 

X 

O 

<  <  <  Cl 

HH    CJ 

2 

2  Ct  2 

Ct 

Ct 

X 

DC 

00 

CJ 

K  -1 

i- 

O 

O  V- 

O 

h- 

o 

O 

o 

-J  o 

ct 

Z 

o 

Khhh 

t~ 

O  1- 

o 

h- 

o 

h-  (-  t-  UJ 

DC  O 

> 

3 

3  UJ  3 

LU 

D 

LU 

h- 

LU 

o 

<  o 

to 

UJ 

a 

ct 

UJ 

a 

UJ 

ct 

Ct 

ct 

ct 

o  < 

ct 

<  <  <  < 

< 

_l  < 

ct 

LU 

DC 

<  <  <  ct 

UJ    Ct 

z 

_J 

-1  X  -J 

X 

l-H 

X 

LU 

X 

LU 

DC 

3 

_i 

S 

a 

0. 

£ 

0- 

2 

Cl 

a 

a. 

-  0- 

O  2 

a. 

OOOO 

CJ 

<  o 

Q. 

2 

Cl 

o  o  o  a. 

tO  0- 

< 

< 

<  1-  < 

(- 

< 

(- 

2 

H 

X 

a 

Z 

UJ 

0. 

o 

2 

3 

o 

UJ 

2 

CO 

o 

u_ 

i 

i 

1 

i 

1 

' 

1 

i 

i 

CJ     t 

D 

l-H 

' 

1 

I      I      I      I 

1 

1      1 

1 

I 

i 

1      1      1      1 

1      1 

o 

1 

i     i     i 

1 

i 

1 

i 

z 

i 

O    ' 
CJ 

O 

u 

o 

cn 

l-H 

z 

l-H 

Z  0) 

cn 

CO 

f* 

co 

cn 

o 

**- 

*- 

>  O 

a. 

<tf 

CM 

oo  in  oo  r~ 

co  o> 

00  CO 

_J 

CM 

in  co  ^ 

CN 

CM 

"* 

cn 

UJ 

O 

»-i  in 

I- 

i-h  to 

f-~ 

•*- 

00 

cn 

01 

8 

O 

00 

o  o 

< 

CO 

CO 

oo  co  co  in 

CO 

oo  O 

T- 

m 

CD 

r~  cm  co  in 

cm  in 

l-H 

O  O  co  r~ 

CO 

m 

CO 

CM 

I 

LO 

^  CD 

LU 

ID 

10 

f~ 

cn 

01 

(J 

O  cn 

O  CM 

cj  co  t  in  ct 

*- 

CM  r- 

cn 

T- 

T- 

oo  ^j-  t  to 

co  in 

o 

r~ 

r-  cm  t- 

in 

T- 

^t 

CO 

ct 

LO 

CO 

I 

O  CO 

cn 

O  r» 

t> 

r- 

00 

00 

O 

y  in 

CO  O  ^T  00  CM  r-  00 

i-  CO 

•« 

"9 

CD 

1-  in  in  oo 

^  in 

CD 

co  oo  ^r 

CM 

■fl- 

LO 

^r 

O 

O  00 

z 
> 

uom 
<  r-  r~ 

X  CO  CO 

0)  CN  CN  CM  CM  CM   CO 

O  CD 
>  CO 

ZofffiniricoO'- 

'- 

CD 

oo 

--    -r-    --    -r- 

CM  CM 

z 
o 

LO 
CO 
CO 

in  oo  cm 

^ 

CD 

CD 

CM 

z 
o 

cn 

CD 
CO 

LU   *- 
1-  CD 

l-H    CO 

CO 

ro 

ro 

r. 

'  co 

CO 

^ 

l-H 

r>3 

CO 

u>    v    vi    yi 
CO  CO  CO  CO 

U'    V    V    V    V    V 

CO   <I   TJ-   Tf   Tt   ^■ 

*t  *t  ■*  *t 

^-  ^• 

co  cn  O  ^ 

CO  CO  Tf  ^f 

TT 

to 

UJ 

t- 

o 

z 

3 

z 

3 

z 

3 

z 

3 

214 


1- 

or 

< 

E 

D 

Z 

oo 

< 

D 

o 

a 

LU 

z 

O 

l-H 

< 

X 

z 

l-H 

o 

z 

CO 

o: 

Q 

< 

HH 

o 

1J 
_J 

U- 

LL 

o 

LU 

z 

Z 

o 

o 

l-H 

M 

K 

or 

< 

UJ 

o 

h- 

l-H 

z 

LL 

l-H 

l-H 

OO 

o 

< 

oo 

z 

o 

Z 

o 

ftH 

> 

a 

LU 

cu 

o 

< 

z 

oo 

X 

or 

z 

X 

1— I 

LU 

H 

< 

HH 

h- 

or  uj 

OO 

o 

E 

to 

00 

UJ   _i 

< 

cc 

o 

or 

o 

t-H 

w  o 

a 

o 

or 

o 

l-H 

_i 

u.  > 

LL 

D 

LL 

D 

CO 

ftH    o 

_i 

>- 

UJ 

_J 

< 

< 

00  UJ 

LU 

OO 

X 

or 

LL 

e> 

X 

<  or 

_o 

LL 

OO 
LU 

o 

E 

LL 

CO 

_J 

O  00 

O 

h- 

< 

O 

i-h 

< 

or  < 

LL 

o 

LU 

CO 

Q  O 

o 

o: 

_J 

t- 

C5 

LU 

1 

> 

a 

< 

oo 

Z 

I 

I  o 

OO 

l-H 

HH 

K 

l 

_J 

LU 

-J  Z 

or 

Z 

to 

UJ 

Z 

o  o 

_0 

< 

o 

LU 

O 

to 

to 

> 

*"•* 

t-  cj 

_l 

o 

l-H 

i- 

CO 

LU 

3 

CO 

00 

D  t- 

< 

> 

o 

1- 

u 

< 

E 

or 

< 

u 
o 

LL 

(5 

\ 

UJ     >-l 

LL 

< 

CJ 

or 

O 

2 

CN 

UJ    _l 

O 

O   LU 

00 

o 

a 

l-H 

•*- 

> 

u.  a 

oo 

z 

_i 

a. 

3 

or 

CO 

K 

CJ 

00 

UJ 

oo 

l-H 

< 

z 

O 

O 

UJ 

00 

O 

1 

a 

> 

(- 

UJ 

1- 

o 

o 

z 

LU 

> 

X 

UJ 

< 

UJ 

a  o 

< 

cj 

< 

o 

ftH 

o 

U 

I 

t- 

CJ 

LU 

en 

Z 

a  z 

i- 

o 

UJ 

K- 

HH 

< 

UJ 

O 

or 

ID 

UJ 

d  •- 

00 

a 

I 

u. 

< 

1- 

z 

<  z 

or 

or 

\ 

_l  fM 

a 

O 

u 

< 

o 

ft- 1 

l-H 

o 

0. 

i 

v- 

u. 

00    ftH 

LL 

LU 

l-H 

z 

CO 

> 

_J 

u. 

>w^ 

O 

_j 

O    Z 

X  Z 

U- 

< 

or 

o 

a 

o 

o 

a  ►-< 

o 

1- 

o 

l-H 

X 

< 

to 

00 

to 

z 

a 

z 

1- 

UJ   1- 

K 

t—i 

l-H 

OO 

h- 

o 

< 

< 

3 

< 

i- 

l-H 

Z 

l-  D 

z 

y- 

<3 

1- 

< 

LU 

o  o 

to 

(- 

t—t 

1- 

UJ 

< 

or 

LU 

< 

or 

Z 

< 

O  Z 

LL 

LU 

< 

t- 

> 

ZS3V)0 

E 

z 

o 

M 

u 

o 

_J 

o 

CO 

or 

to 

UJ 

H 

1    oo 

\- 

1- 

< 

t-H 

> 

1— 1 

3 

D 

< 

l-H 

CO 

< 

> 

z 

K 

Ct 

_l    UJ 

< 

0T 

X 

or 

o 

LL 

O  Z 

z 

or 

1- 

UJ 

0- 

-1 

l-H 

< 

< 

<  O  Z 

< 

i- 

UJ 

or 

l-H 

_l 

< 

> 

1- 

o 

3  UJ 

o 

Q. 

< 

Q. 

a 

O  O 

< 

a 

UJ 

i- 

a 

OO 

LL 

> 

00 

l-H 

1- 

X 

o 

< 

(- 

UJ 

o  a 

I 

LU 

S 

Z  Z 

z 

(- 

< 

> 

to 

< 

t- 

or 

< 

1 

O 

a 

a 

i- 

Q 

ftH 

t— t 

C3 

3 

LL 

z 

-1 

a 

Z  Z 

a 

UJ 

o 

CM 

UJ 

LL. 

LU 

UJ 

O 

l-H 

< 

UJ 

>• 

z 

Z 

■ 

o  z 

£ 

» 

00 

• 

or 

LU 

D 

X 

ft 

1- 

> 

D  to 

z 

o 

z 

CJ 

o  < 

o 

< 

< 

< 

o 

o 

OO 

< 

< 

Z 

UJ 

o 

N 

o 

1—4 

u  z  ►-« 

UJ 

o 

X 

o 

LL 

< 

UJ 

o 

O 

o 

H 

o 

l-H 

ftH 

ftH 

to 

l-H 

O  f- 

0- 

»— i 

a 

t-H 

f- 

a  o 

»-H 

o 

1j  Z 

1- 

U  UJ 

»- 

ftH 

00 

or 

t-1  < 

1— 1 

or 

QT 

C0 

oo 

< 

LU 

a 

UJ 

e> 

1- 

l-H 

< 

Z  _l 

< 

< 

UJ 

1-  z 

a. 

LU 

>- 

UJ 

CO 

1 

t- 

z 

UJ 

> 

Z  1- 

HH 

Q 

z 

HH  0l 

z 

E  <  < 

e 

or 

S 

UJ 

LU 

uo 

l-H 

5 

l-H 

i-i 

o 

1- 

< 

Z 

< 

l-H 

< 

< 

a  i 

t- 

< 

or 

< 

u 

LU 

1 

CO 

< 

OO 

E 

UJ 

00 

or 

O  X 

-   1- 

X 

>-<  i- 

< 

ID 

o 

or 

o  s 

to 

O 

or 

CO  C5 

ftH 

1- 

l-H    _J 

•  »- 

OO 

LL 

X   UJ 

UJ 

LL 

_l 

u_ 

QC 

X 

3 

o 

LL 

< 

> 

l-H 

rs 

Q. 

h- 

LU 

K  D 

O  UJ 

_J 

O  O 

X 

o 

00 

O 

a 

1- 

1- 

o 

O  E 

3 

D 

to  r> 

< 

E 

<  E 

O  E 

UJ 

or 

Z 

Z2 

00 

CO 

to 

to 

U- 

o 

Z 

+ 

ll 

UJ 

1- 

i    i 

i 

LU 

1 

LU 

i 

i 

1 

1 

LU 

1 

O 

i 

i 

i 

a 
or 

i 

i—i    i 
CJ 

i 

UJ 

U 

< 

< 

< 

< 

> 

o 

z 

CJ 

l-H 

KOlDf 

)- 

*fr 

H- 

en 

■t 

ro 

(0 

h- 

CM 

1- 

^• 

00 

r~- 

o 

CO 

i-H  r- 

<  PO 

(- 

CO 

CD  CO 

CO 

00 

CO 

LO 

r- 

in 

ro 

00 

00 

t- 

KH 

o 

•  o  co 

CD 

o  O 

or  oo 

UJ 

TT  0> 

to 

r- 

10 

CO 

r- 

CO 

00 

CO 

CM 

£8 

r» 

Z 

oo 

i   ^ 

(_i  00 

I 

O 

r~  t>- 

•■— 

o 

00 

a 

en 

o  * 

1- 

a 

00 

ct 

in 

ro 

O  t-- 

z  o 

CO 

K 

UJ 

in  u> 

i^- 

LU 

00 

LU 

OJ 

v 

■*  O 

UJ 

00 

LU 

O 

¥-*     *~ 

•r- 

or 

*■ 

<  00 

•  n 

Z 

(- 

00   00 

cn 

h- 

00 

t- 

Tt 

to 

CO 

00 

I-  O 

> 

in 

O  O 

t- 

00 

CJ  * 

or  en 

> 

»— t 

CO   CO 

00 

i-h 

CO 

t— i 

ro 

ro 

ro 

CO 

HH 

* 

l-H 

CO 

a.  ^r 

■V 

Z  co 

_J  CO 

ro 

to 

Z 
3 

z 

3 

z 
3 

z 

3 

Z 

3 

O 

3 

LU 

> 

> 

» 

215 


t- 

CM 

■¥- 

0> 

Q 

z 

t- 

CD 

»» 

o 

CM 

r» 

CM 

LU 

x.  ct 

O 

^ 

in 

o 

a.  u. 

*T 

^ 

*- 

< 

p+ 

Q. 

N 

i-i  LU 

Ct  -I 

<  -I 

a  >-■ 

> 

10  co 

>  O  -• 

K  O  3 

•-■in  o 

CJ  f»  «J 


I/)  — 
<  I 
(5  in 


OK  < 

LU  Z  U  -1 
Q  •-< 
~  Z  X 

O  i-  co  Ul 

<  <  >-i  z 

_1   h-   _l  < 

a  z  o  -i 
i  o  z 

•  O  Ui  > 

i-  i  a 

in  iu  uj  a 

z  a  lu 

H-  LU  <  _l  X 

UDIO  O 
LU  OS  H 

a      lu  o  t» 

H-  0>  Z  —  O 

co  co      *-  «- 

3 
i- 
aa 


to 

3 
O 

I 
4 

z  ~ 
o  z 
i-  o 

-I  2 

a  z 
<  < 
u 

Q 

Z 
< 


I  CO 

t-  I- 
Z  Z 

>   LU 
CO  H- 

< 

z 
«  a 

I-  LU 

<j  z 
<  o 

UJ     M 

a  co 

CO 

•   < 

z 

O  3 

a 

t- 

> 
Z 


o 

3  3 
■  Q  O 

JOJ 

a 

a. 


a     <->  v 

>  CO  CJ  _J 

<    LU    <  _1 

O  CJ."3  < 

O  I- 

a  lu 

a  z 


o 

co  z 

Z  < 

O  X 

I-  Ui 

<J  z 

< 

lu  X  X 

ttKh 
LU   i— i 

(J  Z  3 

•-  Z 

Z  LU  Z 

a  *  o 

lu  a 

x  « 

i- 

O  u. 

X  O 

LU 

z 

a:  o 

O  ►-" 

Z  u.  f-  t- 

LU  QCU 

a  co  lu  3 

a  co  oq  a 

<  lu  a  o 

3  o  a  a; 

o  a. 

ct  o 

Q.  <J 


X  LL. 


w  X 

CO 

i-      a. 

z 


a 

z 

3 

co 

Z 

o 

CO 

a 

< 
o 

CO  O 

Z  a 

o  a 
co  >■ 
a  x 
< 
o  a 

0  z 
a  >-• 
a  z 
>  ct 

1  o 

LL. 

O  LU 

-,  a 

3 

-i  a 

LL.  o 


r>  cm 

to  co 

o>  co 

rr  io 

in  t^ 

cm  co 

CO  CO 


co  O 

CM  CO 

o  - 

T  CO 

in  r- 

CM  CO 

CO  CO 


CO  00 

T  00 

id  en 

*-  CM 

in  p» 

CM  CO 

CO  CO 


•*-  in 

CM  CO 

n  in 

co  *- 

T  ID 

CM  CO 

CO  CO 


Z  CO  V 
<  0>  CD 

co  id  in 

o  - 

otin 

Z  CM  CO 

*-•  CO  CO 

a 

< 
a. 

LU  1"  O 

a  t  t» 

a  to  — 

n  O 

a  o>  in 

o  *-  co 

i  LL.  CO  CO 

a 
'  o 
i  X  in  r» 

LU  *•  IC 

Z  to  r» 

00  «T 

a  *-  co 

Z  CO  CO 

< 


O  r~  to 

Z  in  in 

<  to  en 

X  to  to 

t-  in  cm 

LU  4-   CO 
Z  CO  CO 


o 

cm  in  *»• 

co  *-  in  to 

•-i  cm  <j>  o 

co  *-  ao  *- 

lu  co  »-  en 

X  *-  co  co 

H  CO  CO  CO 

z 

> 

CO 

to  in  cm 

lu  (o  in  t 

I  —  en  en 

t-  oo  co  r~ 

CM  "  oo 

a  —  co  co 

O  CO  CO  CO 


O  CO 

3 

lu  h- 

a  < 

3  a 

co  < 

co  a. 

lu  a. 

a  < 


co  co  id  oo 

>  en  cm  in 

-l  rf  m  rt 

<  CM  4-  T 
t-  CM  1^  00 

<  *-  CM  CO 
O  CO  CO  CO 


en  r*  en 

lu      ao  m  to 

Z      co  in  oo 

<      n  to  ■>- 

Z      O  p-  ^ 

en  ao  en 

BE    CO    CO    CO 

o 

K  >  Z 

Z  3   O   CO   < 

lu  o  z  x  a 
>  z  <  o  a 
z  <   -J   3   o 

i-i  DO    00    LL.    "3 


co  en  co  ao  in 

cm  co  in  o  O 

cm  o  ^r  cm  in 

*-  t*  *-  to  en 

in  o  r-  in  r~ 

r*  *-  o  cm  co 

CO  *T  CO  CO  CO 


216 

n.C.  IN  VITRO  CONVERSION;     PROCESSES  INVOLVING  SYNTHESIS  GAS 

2.     REACTING  SYNTHESIS  GAS 


PATENTING   UPDATE   (1/79-8/79) 

Patent  No.  Assignee  &  Title 

4,132,672  American    Gas    Association,     Arlington    Va;        Methanation 

Catalyst 

4,132,727  Texas      Gas      Transmission      Corporation:  Method      And 

Apparatus  For  The  Manufacture  Of  Methanol 

4,133,825  British   Gas   Corporation;     Production  Of  Substitute  Natural 

Gas 

4,133,841  Institut      Francais     du     Petrole,      France:  Process     For 

Upgrading  Effluents  From  Synthesis  Of  The  Fischer-Tropsch 
Type 

4,134,732  Continental  Oil  Company:     Floating  Methanol  Plant 

4.134.907  Hazen  Research  Inc.:  Process  For  Enhancing  The  Fuel 
Value  Of  Low  BTU  Gas 

4.134.908  Foster  Wheeler  Energy  Corporation:     Methanation  Process 

4,136,104  Celanese  Corporation:     Production  Of  Acetic  Acid 

4,138,442  Mobil    Oil    Corporation:      Process   For   The    Manufacture   Of 

Gasoline 

4.139.550  Suntech,   Inc.:  Aromatics  From  Synthesis  Gas 

4.139.551  The  Rafel  Industrial  Group  Ltd.,  Hamilton,  Bermuda: 
Catalyst  For  Methane  And  Ethane  Synthesis 

4,140,602  Texas   Gas   Transmission  Corporation:   Method  For  Obtaining 

Carbon   Dioxide   From   The   Atmosphere   And  For  Production 
Of  Fuels 

4,142,993  The     Research     Council     of     Alberta:         Transition     Metal 

Catalyst 

4.146.503  Hoechst  Aktiengesellschaft,  Frankfurt  am  Main,  Fed.  Rep. 
of  Germany:  Process  For  Preparing  A  Catalyst  For 
Reducing  Carbon  Monoxide 

4.146.504  Graham  Magnetics  Inc.:  Porous  Powders  And  A  Method  For 
Their  Preparation 

4,149,940  Imperial  Chemical  Industries  Ltd:     Methanol 
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151.190  The  Dow  Chemical  Company;  Process  For  Producing 
C2-C4  Hydrocarbons  From  Carbon  Monoxide  And  Hydrogen 

151.191  The  American  Gas  Association:  Sulfur  Resistant 
Molybdenum  Catalysts  For  Methanation 

151.192  Union  Carbide  Corporation:  Promoting  N-Propyl  Alcohol 
Formation  With  Vanadium  Compounds 

152,407  Warren  Fuchs,   107  Cheny  La,   Syosset,   N.Y.   11791:     Process 

And  Apparatus  For  Exothermic  Reactions 

153,623  Union    Carbide    Corporation:       Promoting    Propylene    Glycol 

Formation  With  Compounds  Of  Aluminum 

154,751  Exxon   Research   &  Engineering   Co:      Preparation   And   Use 

Of  Supported  Potassium  (or  Rubidium)  -  Group  VIII  - 
Metal  Cluster  Catalysts  In  CO2/H2  Fischer  -  Tropsch 
Synthesis  Reactions 

155,928  Phillips     Petroleum    Company:         Methanation     Of     Carbon 

Monoxide  Over  Tungsten  Carbide       Containing  Catalysts 

157,338  Mobil    Oil    Corporation:       Conversion    Of   Synthesis    Gas   To 

Hydrocarbon  Mixtures 

158,637  Westinghouse    Electric    Corp.:        Conversion    Of    Coal    Into 

Hydrocarbons 

159.236  Gulf  Oil  Corporation:  Method  For  Combining  Coal 
Liquefaction  And  Gasification  Processes 

159.237  Gulf  Oil  Corporation:  Coal  Liquefaction  Process  Employing 
Fuel  From  A  Combined  Gasifier 

159.238  Gulf  Oil  Corporation:  Integrated  Coal  Liquefaction 
Gasification  Process 

159,995  Mobil    Oil    Corporation:       Conversion    Of   Synthesis    Gas   To 

Hydrocarbon  Mixtures  Utilizing  Dual  Reactors 

160,649  UOP,    Inc.:      Substituted   Natural  Gas  Via  Steam  Reforming 

Of  Kerosene 

161,489  Mobil   Oil   Corporation:     Conversion  Of  Mixtures  Of  Carbon 

Oxides  And  Hydrogen 

162,145  Phillips     Petroleum    Company:         Regeneration     Of    Liquid 

Absorbents 

162.261  Union  Carbide  Corporation:  Novel  Solvents  For  The 
Catalytic  Process  For  Making  Polyhydric  Alcohols 

162.262  Union  Carbide  Corporation:  Process  For  Producing 
Two-Carbon  Atom  Compounds  From  Synthesis  Gas  With 
Minimal  Production  Of  Methanol 
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APPENDIX  A  -  EXPLANATORY  NOTES 


Composite  Total  (Part  2B):  Part  2C  of  each  profile  comprises  an 
alphabetical  listing  of  assignees.  In  some  instances,  assignees  are  listed  in 
more  than  one  place  due  to  variations  in  the  printing  of  the  name.  These 
variations  occur  for  a  number  of  reasons,  such  as  typographical  errors, 
changes  in  company  names  or  differences  in  spacing  or  abbreviations.  In 
Part  2B  of  each  profile,  which  ranks  assignees  according  to  number  of 
patents  held,  the  number  of  patents  listed  for  certain  assignees  may  be  a 
composite  resulting  from  the  combination  of  different  titles  which  in  fact 
signify  identical  assignees.  An  asterisk  appears  next  to  these  totals.  This 
will  alert  the  reader  that  the  particular  assignee  is  listed  under  more  than 
one  title  in  Part  2C.     Such  assignees  are  listed  below. 

BRANDON,    ORPHA  B. 
ORPHA  BRANDON 

ENGELHARD   MINERALS  +  CHEMICALS  CORPORATION 
ENGELHARD  INDUSTRIES,   INC. 

FIR  MA  CARL  STILL 

FIRMA  CARL  STILL  RECKLINGHAUSEN,   and 

RECKLINGHAUSEN,    CARL  STILL,   FIRMA 

HEINRICH   KOPPERS  GMBH 

KOPPERS,    HEINRICH,    GESELLSCHAFT  MIT  BESCHRANKTER 

HAFTUNG  and  HEINRICH  KOOPERS  GMBH 

MOBIL   OIL   CORPORATION 
MOBILE  OIL   CORPORATION 

OIL  SHALE   CORPORATION 

OIL  SHALE   CORPORATION   (TOSCO) 

RALPH   M.   PARSONS  COMPANY 
PARSONS,    RALPH   M.,    COMPANY 

RHEINISCHE  BRAUNKOHLENWERKE  AG 
REINISCHE  BRAUNKOHLENWERKE  A.G. 

SHELL  INTERNATIONALE  RESEARCH   MAATSCHAPPIJ,   B.V. 
SHELL  INTERNATIONAL  RESEARCH   MAATSCHAPPIJ,    B.V. 

STEAG  AG 

STEAG  AKTIENSELLSCHAFT 

TENNECO  OIL   COMPANY 
SENNECO  OIL   COMPANY 

UNITED  STATES  OF   AMERICA,    DEPARTMENT  OF   ENERGY 
UNITED  STATES  OF   AMERICA,    ATOMIC  ENERGY 
COMMISSION 
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Application  Filing  Date;  The  application  filing  date  information  as  set 
forth  in  Parts  1  and  2  A  of  the  profiles  is  determined  by  taking  all  of  those 
patents  which  issued  between  1967  and  1978  and  distributing  them  yearly 
based  on  the  date  when  the  application  was  filed.  Patents  which  were 
granted  prior  to  1967  are  not  included  since  the  application  date 
information  for  these  patents  is  not  in  the  data  base.  Also,  applications 
which  were  filed  but  never  issued  (roughly  30%  of  the  total  filings),  as 
well  as  those  applications  which  were  still  pending  as  of  December  31, 
1978  are  not  included.  Thus,  only  those  applications  which  were  filed  and 
subsequently  became  patents  with  patent  grant  dates  between  1967  and  1978 
are  included. 

While  the  length  of  time  between  the  patent  application  date  and  the 
patent  grant  date  varies,  the  current  pendency  is  approximately  20  months. 
Clearly  many  applications  filed  in  1978  were  still  pending  at  the  end  of 
1978,  as  were  a  number  of  those  filed  in  1977.  While  a  small  number  of 
applications  which  were  filed  prior  to  1977  were  still  pending,  OTAF  feels 
that  the  application  date  data  prior  to  January  1977  is  essentially 
complete.  That  is,  the  number  shown  for  applications  filed  in  the  years 
prior  to  1977  will  not  differ  substantially  with  the  passage  of  time,  and 
this  number  is  a  true  reflection  of  the  number  of  applications  filed  in  that 
year  which  have  and  will  become  patents.  However,  for  the  subsequent 
years,  1977  and  1978,  that  number  will  increase  as  more  applications 
become  patents. 

For  those  years  prior  to  1967 ,  it  should  be  remembered  that  the  numbers 
reflect  only  those  applications  which  became  patents  between  1967  and 
1978.  Thus,  the  column  "pre  65"  does  not  reflect  all  applications  filed 
before  1965  but  only  those  which  issued  in  1967  and  subsequently.  The 
graph  of  this  information  in  Part  1  of  each  profile  is  limited  to  the  years 
1967  to  1976  and  thus  is  an  essentially  accurate  reflection  of  activity  based 
on  the  application  dates  of  subsequently  issued  patents. 

Assignee  -  This  term  refers  to  companies,  organizations  or  individuals  to 
which  the  inventor's  titles  and  rights  to  a  patent  are  assigned.  For  the 
purpose  of  this  publication,  the  assignee  will  in  all  cases  refer  to  the 
assignee  at  the  time  the  patent  was  granted.  Approximately  80%  of  all 
U.S.  patents  are  assigned  when  granted.  By  far,  the  largest  portion  of 
assignees  are  corporations. 

Country  Codes  -  The  following  country  codes  appear  in  Part  2D  of  this 
profile.  Due  to  changes  in  codes  during  the  period  covered,  some 
countries  are  identified  by  more  than  one  code. 

BR  -  Brazil 

CA  -  Canada 

CT  -  China   (Taiwan) 

DE  -  Federal  Republic  of  Germany 

DT  -  Federal  Republic  of  Germany 

FR  -  France 

JA  -  Japan 

SU  -  Union  of  Soviet  Socialist  Republics 

SW  -  Sweden 

TW  -  China   (Taiwan) 

ZA  -  South  Africa 
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APPENDIX  B 

OBTAINING  PREVIOUS  OTAF   PUBLICATIONS** 

Copies  of  the  previous  OTAF  publications  listed  below-  are  available 
from: 

National  Technical  Information  Service   (NTIS) 
5285   Port  Royal  Rd. 
Springfield,   Virginia     22161 
(703)   557-4690 

When   ordering  from   NTIS,    please  give  the  publication  title  and  its  "COM"  or  "PB" 
number. 

1.  Initial  Publication,   May  1973 

COM  73-10767;  Cost:     Domestic  -  $6.50         Foreign  -  $13.00 

Describes  OTAF  program  and  gives  sample  reports  on  24  wide  ranging  areas  of 

technology  in  varying  levels  of  detail. 

2.  Early  Warning  Report,   December  1973 

COM  74-10150;  Cost:     Domestic  -  $11.00       Foreign  -  $22.00 

Spotlights  those  technological  areas  experiencing  a  high  level  of  overall  activity 
or  of  foreign  activity.  Reviews  patent  activity  in  a  number  of  energy  areas, 
including  nuclear;  solar;  geothermal;  and  tide,   wind  and  wave  energy. 

3.  Third  Report,   June  1974 

COM  74-11383;  Cost:     Domestic  -  $9.00       Foreign  -  $18.00 

Presents  an  overview  of  the  technological  activity,  across  all  technologies,  of  a 
group  of  selected  foreign  countries  and  a  group  of  selected  U.S.  states. 
Extends  energy  area  treatments  to  include  oil  shale  and  coal  gasification 
technologies.     Reviews  additional  high  overall  activity  technological  areas. 

4.  Fourth  Report:     A  Review  of  Patent  Ownership,   January  1975 
COM  75-10050;  Cost:     Domestic  -  $7.25       Foreign  -  $14.50 

Identifies  the  73  corporations  and  government  agencies  which  received  500  or 
more  patents  during  the  five  year  period  1969-1973,  and  reviews  and  compares 
their  patent  activity  across  the  spectrum  of  technology.  Also  reviews  in  terms 
of  patent  ownership,  the  patent  activity  during  the  same  period,  in  nuclear 
energy  technology  and  oil  shale  and  coal  gasification  technology. 

5.  Fifth  Report,   August  1975 

COM  75-11142,    Cost:     Domestic  -  $8.00       Foreign  -  $16.00 

Reviews  60  technological  areas,  not  previously  reported  on,  experiencing  a  high 
level  of  overall  activity  or  of  foreign  activity.  Presents  patent  activity  data  in 
categories  corresponding  to  36  Product  Fields  of  the  Standard  Industrial 
Classification  System. 


**  SPECIAL  NOTE:     NTIS  AND   GPO  PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT 
NOTICE. 
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6.  Sixth  Report,   June  1976 

PB  254188,   Cost:     Domestic  -  $9.00       Foreign  -  $18.00 

Reviews  15  technologies  with  unusually  high  activity  by  foreign  resident 
inventors,  and  22  high  overall  activity  technologies;  updates  the  1973  reports  on 
patent  activity  in  solar  and  other  natural  energy  sources,  and  adds  reports  on 
the  use  of  waste  material  and  wind  for  energy  generation.  Presents 
comparisions  of  patenting  to  R&D  expenditures  and  R&D  manpower  allocations 
in  six  selected  industries.  The  report  concludes  with  a  review  of  six  most 
often  cited  patents  in  1975,   5  U.S.  and  1  foreign  patent. 

7.  Seventh  Report,   March  1977* 

PB  265792,    Cost:     Domestic  -  $9.25       Foreign  -  $18.50 

Reviews  historical  patenting  and  trademark  registration  trends,  and  includes  the 
most  extensive  collection  of  historical  U.S.  patent  data  ever  presented  in  a 
single  publication.  Makes  first  use  in  the  series  of  data  relating  to  patents 
granted  by  foreign  nations  for  a  study  of  invention  sources.  Makes  first  use  in 
the  series  of  pending  patent  application  data  for  forecasting.  Presents  brief 
reviews  of  16  technologies  experiencing  high  overall  or  foreign  patent  activity. 
Concludes  with  the  series  most  comprehensive  assessment  of  activity  in  a  given 
technology,   specifically  in  computer  memeories. 

8.  Eighth  Report,   December  1977* 

PB  276375,   Cost:     Domestic  -  $7.25       Foreign  -  $14.50 

Reviews    U.S.    patenting   in   the    context   of  domestic   vs.   international  patenting 
and    analyzes   the   balance    of   patenting   between    the    U.S.   and   other   countries. 
Presents  a  study  demonstrating  the  uniqueness  of  patents  and  the  patent  file  as 
a  technological  resource.     Concludes  with  an  in-depth  analysis  of  patent  activity 
in  geophysical  exploration  for  hydrocarbons. 

9.  Ninth  Report,   March  1979* 

PB  293380   Cost:     Domestic  -  $9.00       Foreign  -  $18.00 

Reviews/Top  Fifty"  most  active  technologies  (U.S.P.C.  subclasses)  in  three 
categories  —  Most  Active  ;  Fastest  Growing,  and  Most  Foreign- Active  —  for 
each  of  three  broad  groupings  of  technology  —  Chemical,  Electrical  and 
Mechanical.  Examines  trends  in  domestic  patenting  and  independent  inventor 
patenting.  Includes  an  extensive  review  of  patenting  in  "Ferrous  Metal" 
technologies.  Concludes  with  a  discussion  of  two  experiments  in  the  transfer  of 
"appropriate  technology"  to  small  businesses  and  developing  countries. 

NTIS  Microfilm  of  Previous  Reports 

Domestic  -  $3.00  per  report;         Foreign  -  $4.50  per  report 

*NOTE:  The  Seventh,  Eighth,  and  Ninth  Reports  may  also  be  obtained  from  the 
Superintendent  of  Documents;  U.S.  Government  Printing  Office;  Washington,  D.C. 
20402.     Their  identification  numbers  and  costs  are: 

.  Seventh  Report  003-004-00542-4,   price:  Domestic  **$4.25; 
.  Eighth  Report  003-004-00550-5,   price:  Domestic  **$3.75; 
.  Ninth  Report  003-004-00559-9,   price:  Domestic  **$4.00. 

**Add  25%  handling  cost  for  foreign  orders 
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APPENDIX   C 
OBTAINING  ADDITIONAL  INFORMATION  OR  SPECIAL  REPORTS 
Background 
OTAF's  computerized  base  of  data  relating  to  the  patent  file  includes,   at  present: 

-  all  subclasses  of  the  U.S.  Patent  Classification  System 

-  the  relationship  of  all  subclasses  of  the  U.S.  Patent  Classification  System  to  the 
Standard  Industrial  Classification  System  in  55  Product  Fields  and  Product  Field 
combinations 

-  for  U.S.  patents  issued  since  1963, 

.  the  ownership  at  time  of  issue  in  seven  categories  (U.S.  government,  foreign 
government,  U.S.  corporation,  foreign  corporation,  U.S.  individual,  and 
unassigned) 

.    the  country  or  state  of  residence  of  the  inventor 

-  for  U.S.  patents  issued  since  1967 , 

.    the  date  the  application  for  patent  was  filed  in  the  U.S.  Patent  and  Trademark 
Office 

-  for  U.S.  patents  issued  since  1969, 

.  the  specific  (i.e.  named)  ownership  of  all  patents  which,  at  time  of  issue, 
were  organizationally  owned  (e.g.,  by  a  corporation,  foundation,  government 
agency). 

.    the  patent  title 

-  for  U.S.  patents  issued  since  1975, 

.  the  address  of  the  inventor,  and  the  field  of  search  and  references  cited  in 
the  patentability  examination  leading  to  the  patent  grant. 

Special  Reports 

Data  can  be  retrieved  on  the  basis  of  any  one  or  any  combination  of  the  factors  listed 
above,  manipulated  on  most  any  given  basis  and  presented  in  a  number  of  formats, 
e.g.,  lists,  tables,  graphs,  charts,  etc.  This  flexiblity  is  illustrated  by  the  various 
types  of  reports  presented  in  this  Appendix  and  in  the  nine  OTAF  previous  general 
distribution  publications. 

OTAF  has  developed  several  standard  special  report  programs  which  are  designed  to 
extract  and  present,  for  any  given  grouping  of  patents,  a  wide  variety  of  data. 
Excerpts  from  samples  of  reports  prepared  using  these  programs  are  included  in  this 
Appendix. 
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STANDARD  SPECIAL   REPORTS 


"Technology  Profile"   Report 

This  is  a  multi-part  report  utilizing  many  of  the  elements  in  OTAF's  data  base  to 
provide  a  detailed  patent  profile  for  a  specific  technology  or  grouping  of  technologies. 
Information  provided  includes  rate  of  patenting,  origin  of  patenting,  type  of  assignment 
and  specific  assignment,  patent  numbers  and  their  titles,  and  names  and  addresses  of 
"independent"  inventors.  There  are  four  parts  (parts  A,B,C,&D)  which  comprise  a 
complete  report.  Part  A  includes  patenting  activity  percentages,  general  assignment 
and  distribution  of  origin  of  patents;  Part  B  includes,  by  assignee,  the  numbers  of 
patents  granted  by  both  year  of  application  filing  and  grant  date,  ranked  by  assignee 
with  highest  number  of  patents;  Part  C  includes,  alphabetically,  the  assignees  and  their 
specific  patent  numbers  and  titles;  Part  D  gives  the  name  and  address  of  the  inventors 
of  patents  unassigned  at  time  of  issue.  Any  Part  can  be  prepared  depending  on  your 
needs.  This  PATENT  PROFILES  publication  is  itself  an  example  of  the  kinds  of  data 
presented  in  a  "Technology   Profile"   report. 

"Organizational  Profile"   Report 

Beginning  on  page  225  are  excerpts  from  the  second  of  OTAF's  standard  format  special 
reports.  The  sample  report  profiles  the  patent  activity  across  the  classes  and 
subclasses  of  the  U.S.  Patent  Classification  system.  A  report  for  Communications 
Satellite  Corp.  is  given  as  an  example.  Two  pages  of  the  40  page  report  are  included. 
This  type  of  report  can  be  prepared,  for  example,  on  the  patents  of  any  organization 
or  grouping  of  organizations,  or  on  the  patents  granted  to  the  residents  of  any  state  or 
country  or   grouping  of  states  or   countries. 

Multi-Corporate  Patent   Activity  Profile 

Like  the  above  described  Organizational  Profile,  this  report  also  profiles  1969-1978 
patent  activity  across  the  classes  and  subclasses  of  the  U.S.  Patent  Classification 
System.  In  this  report  the  activity  of  up  to  eight  organizations  can  be  profiled 
simultaneously,        facilitating        comparisons        between        organizations.  Unlike       the 

Organizational  Profile  no  patent   numbers   or  patent   titles   are   given. 

SIC  Product  Field  Reports 

On  pages  227  to  229  is  a  listing  of  Standard  Industrial  Classification  (SIC)  Product 
Fields  for  which  a  concordance  exists  with  subclasses  of  the  U.S.  Patent  Classification 
System.  Special  patent  reports,  such  as  the  "Technology  Profile"  Report  can  be 
prepared   for   any  of   these   Product  Fields. 
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How  to  Obtain  Special  Reports 

1.  In  making  an  initial  determination  of  interest  in  a  special  OTAF  report,  you  are 
urged  to  review  the  data  items  that  are  available  and  decide  if  any  one  or  combination 
of  them,  or  any  relationship  between  two  or  more  of  them,  might  be  useful  to  your 
needs.  Special  attention  should  be  given  to  the  standard  format  reports  to  determine 
if  these  multi-purpose,   relatively  low  cost  reports  would  meet  your  needs. 

2.  In  most  instances,  interest,  once  determined,  will  be  limited  to  particular 
technological  areas  or  to  particular  organization  owning  patents.  In  the  case  of 
technological  areas,  their  definition  is  of  key  importance  and  must  ultimately  be  in 
terms  of  classes  and  sub-classes  of  the  U.S.  Patent  Classification  System  (or  one  of  the 
55  SIC  Product  Fields  or  Field  combinations).  If  you  are  unfamiliar  with  the  U.S. 
Patent  Classification  System,  develop  as  clear  and  precise  an  explanation  of  your 
area(s)  of  interest  as  possible.  For  assignment  information,  the  parent  organization  and 
its  subsidiaries  of  interest  should  be  identified.  Recent  name  changes  (e.g.  Esso-Exxon), 
if  known,   should  be  indicated. 

3.  At  this  point,  you  should  contact  OTAF,  indicate  the  type  of  information  you 
desire  and,  if  you  wish,  what  your  needs  are.  (Perhaps  alternatives  can  be  suggested 
to  better  meet  those  needs).  If  you  cannot  provide  class  and  subclass  definition  of 
your  area  of  interest,  OTAF  will  attempt  to  do  that  for  you,  using  your  description  of 
the  area. 

4.  Once  there  is  a  clear  mutual  understanding  of  the  information  you  want,  the  format 
in  which  you  want  it  and  the  area(s)  to  be  included,  an  estimate  of  cost  will  be 
developed  and  provided  to  you  along  with  a  statement  of  the  work  to  be  done. 

5.  Once  agreement  on  work  to  be  done  and  cost  is  reached,  and  payment  is  received, 
the  report  will  be  prepared  and  provided. 

Costs 

All  special  reports  are  prepared  on  a  cost  reimbursable  basis.  These  costs  may  vary 
widely  -  from  as  low  as  $50.00  for  some  forms  of  our  standard  format  reports,  to 
several  thousand  dollars  for  complex  and  large  scale  treatments  of  many  technological 
categories,  requiring  extensive  professional  time,  or  programming  and/or  computer  time. 
Cost  estimates  for  specific  requested  special  reports  will  be  provided  prior  to  report 
preparation. 

Whom  to  Contact 

Inquiries  concerning  OTAF  publications/services  are  invited  and  should  be  directed  to: 

Office  of  Technology  Assessment 
and  Forecast 
U.S.  Patent  and  Trademark  Office 
Washington,    D.C.     20231 
Phone:     (703)  557-3050 
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SIC  PRODUCT  FIELDS 

PRODUCT  FIELDS  SIC  CATEGORY 

Food  and  Kindred  Products  20 

Textile  Mill  Products  22 

Chemicals  and  Allied  Products  28 

Chemicals,  Except  Drugs  &  Medicines  281,  282,  284-289 

Basic  Industrial  Inorganic  &  Organic 

Chemistry  281,  286 

Industrial  Inorganic  Chemistry  281 

Industrial  Organic  Chemistry  286 

Plastics  Materials  &  Synthetic  Resins  282 

Agricultural  Chemicals  287 

All  Other  Chemicals  284,  285,  289 

Soap,  Detergents,  and  Cleaning 

Preparations,  Perfumes,  Cosmetics 

&  Other  Toilet  Preparations  284 

Paints,  Varnishes,  Lacquers,  Enamels, 

and  Allied  Products  285 

Miscellaneous  Chemical  Products.  289 

Drugs  and  Medicines  283 

Petroleum  &  Natural  Gas  Extraction  & 

Petroleum  Refining  13,  29 

Rubber  &  Miscellaneous  Plastics  Products  30 

Stone,  Clay,  Glass  and  Concrete  Products  32 

Primary  Metals  33,  3462,  3463 

Primary  Ferrous  Products  331,  332,  3399, 

3462 

Primary  &  Secondary  Non-Ferrous  Metals  333-336,  339 

(except  3399)  , 
3463 

Fabricated  Metal  Products  34  (except  3462, 

3463,  348) 
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PRODUCT  FIELDS  SIC  CATEGORY 

Machinery,  Except  Electrical  35 

Engines  &  Turbines  351 

Farm  &  Garden  Machinery  & 

Equipment  352 

Construction,  Mining  &  Material 

Handling  Machinery  &  Equipment  353 

Metal  Working  Machinery  &  Equipment  354 

Office  Computing  &  Accounting  Machines  357 

Other  Machinery,  Except  Electrical  355,  356,  358, 

359 

Special  Industry  Machinery,  Except 

Metal  Working  Machinery  355 

General  Industrial  Machinery  & 

Equipment  356 

Refrigeration  &  Service  Industry 

Machinery  358 

Miscellaneous  Machinery,  Except  Electrical   359 

Electrical  and  Electronic  Machinery, 

Equipment  and  Supplies  36,  3825 

Electrical  Equipment,  Except  Communica- 
tion Equipment  361-364,  369, 

3825 

Electrical  Transmission  &  Distribution 

Equipment  361,  3825 

Electrical  Industrial  Apparatus  362 

Other  Electrical  Machinery,  Equipment 

&  Supplies  363,  364,  369 

Household  Appliances  363 

Electrical  Lighting  &  Wiring 

Equipment  364 

Miscellaneous  Electrical  Machinery, 

Equipment  &  Supplies  369 
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PRODUCT  FIELDS 

Communication  Equipment  &  Electronic 
Components 

Radio  &  Television  Receiving  Equip- 
ment, Except  Communication  Types 

Electronic  Components  &  Accessories 
&  Communication  Equipment 

Transportation  Equipment 

Motor  Vehicles  &  Other  Transportation 

Motor  Vehicles  &  Motor  Vehicles 
Equipment 

Guided  Missiles  &  Space  Vehicles  &  Parts 

Other  Transportation  Equipment 

Ship  &  Boat  Building  &  Repairing 
Railroad  Equipment 
Motorcycles,  Bicycles  &  Parts 
Miscellaneous  Transportation  Equipment 
Ordinance  Except  Missiles 
Aircraft  &  Parts 
Professional  &  Scientific  Instruments 


SIC  CATEGORY 


365-367 

365 

366-367 

37,  348 

348,  371,  373-376, 
379 

371 

376 

373-375,  379 
(except  3795) 

373 

374 

375 

379  (except  3795) 

348,  3795 

372 

38  (except  3825) 
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